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PREFACE. 


For  many  years  past  it  lias  been  my  intention  to  write 
a  book  on  the  Surgery  of  Deformities  based  upon  their 
pathology,  and  giving  in  a  systeinatised  form  an  outline 
of  the  various  therapeutic  measures  applicable  to  their 
treatment.  In  dealing  with  the  special  deformities,  it  has 
been  my  aim  to  begin  with  simple  and  familiar  conditions 
in  order  to  be  able  to  explain  more  complex  conditions  by 
reference  to  them.  The  rich  material  of  the  North-West 
London  and  the  City  of  London  Orthopaedic  Hospitals  has 
formed  the  basis  of  the  clinical  parts  of  the  work,  but  T 
have  taken  information  wherever  I  have  found  it,  and  it 
has  been  my  endeavour  in  every  case  to  acknowledge  the 
sources  to  which  I  owe  such  gleanings. 

Where  obligations  are  many  it  may  seem  invidious  to 
make  special  mention  of  but  a  few.  I  cannot,  however, 
refrain  from  acknowledging  in  this  place  the  debt  I  owe 
to  Mr.  William  Adams  and  to  Professor  A.  Hoft'a.  Mr. 
Adams  has  kindly  allowed  irie  to  use  many  of  the  illus- 
trations to  be  found  in  his  classical  works,  and  nuich 
of  what  knowledge  this  book  contains  can  be  traced  to 
those  works  or  to  infoi-mation  generously  given  to  mc  in 
conversation.    To  Professor  Hoffa,  too,  I  owe  permission  to 
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use  several  illustrations  from  his  well-known  "  Lehrbuch  der 
orthopadischen  Chirurgie."  The  influence  of  this,  the  first 
of  all  systematic  works  on  orthopaedic  surgery,  will  be  felt  in 
many  parts  of  my  book.  To  the  President  and  Council  of 
tlie  Royal  College  of  Surgeons  of  England  I  owe  permission 
to  reproduce  illustrations  of  specimens  in  the  Hunterian 
Museum,  and  to  the  Councils  of  the  Royal  Academy  of 
Medicine  in  Ireland  and  of  the  Clmical  Society  of  London 
the  use  of  illustrations  from  their  published  Transactions. 
Mr.  Frederick  Treves  has  also  kindly  allowed  me  to  repro- 
duce some  of  the  illustrations  from  his  well-known  works. 

Some  of  the  matter  contained  in  this  book  has  previously 
appeared  in  the  medical  journals,  and  I  have  to  thank  the 
editors  of  The  British  Medical  Journal,  The  Lancet,  The 
Medical  Press  and  Circular,  The  Practitioner,  The  Clinical 
Journal,  and  other  medical  journals  for  permission  to  use 
illustrations  and  letterpress. 


London,  July  19,  1899. 
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INTRODUCTION. 

rpHE  word  "  orthopfedy "  was  invented  by  Andry,  whose 
-L  work,  "  L'Orfchopedie  ou  I'Art  de  prevenir  et  de  corriger 
dans  les  Enfants  les  dififormites  du  Corps,"  was  published  in 
1751.  Andry  explains  the  meaning  of  the  word  thus : 
"  As  to  the  term  in  question,  I  have  formed  it  of  two  Greek 
words :  to  wit,  hpOo^,  which  means  straight,  u^jright,  or  free 
from  deformity,  and  irathlov,  which  means  a  child." 

It  seems  necessary  to  give  this  simple  piece  of  etymology 
because  many  well-informed  medical  men  have  asked  me 
whether  orthopaedic  surgery  takes  cognisance  of  anything 
besides  the  "feet."  One  learned  man  suggested  that  the 
word  should  be  "orthopedic." 

Andry 's  work  dealt  with  a  branch  of  preventive  medi- 
cme  rather  than  with  surgery ;  his  aim  was  to  teach  the 
different  ways  of  preventing  and  correcting  bodily  deformi- 
ties m  children  by  methods  within  the  reach  of  "fathers 
mothers,  nurses,  and  others  entrusted  with  the  brino-iuJ 
up  o[  children."  The  importance  of  these  preventive 
measures  is  so  .great  that  they  should  be  famihar  to  every 
practitioner  of  medicine,  and  the  spirit  of  Andry's  work 
must  animate  everyone  who  is  more  closely  resj^onsible 
tor  the  treatment  of  deformities,  and  thus  the  retention  of 
the  term  orthopiedic  as  qualifying  a  department  of  surtrcrv 
IS  perhaps  justified. 

In  most  works  on  orthopiedic  surgery  a  variety  nV 
existing  deformities,  from  wry-neck  to  hallu.x  valgus!  are 
described  and,  to  some  extent,  the  original  moaning  of  the 
term  orthopiedic  has  become  obscured.    Orthopaedic  surgery 
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properly  understood,  refers  to  the  prevention  of  threatened 
deformities  as  much  as  the  cure  of  those  that  aheady  exist, 
and  it  regards  the  functions  of  the  mechanical  parts  of  the 
body  even  more  than  their  form. 

Although  the  scope  of  orthopaedic  surgery,  as  generally 
understood,  is  hmited  to  the  spine,  the  thorax,  and  the 
extremities,  the  principles   of  orthopaedic  surgery  equally 
concern  other  parts  of  the  organism  and  are  applicable, 
for  instance,  to  the  surgery  of  the  eye,  of  the  nasal  passages, 
of  the  uterus,  and  of  the  teeth.    Thus,  in  its  widest  sense, 
orthopsedic  surgery  embraces  more  than  the  limitations  of 
practice  enable  one  surgeon  to  perform  with  satisfaction  to 
his   patients   and   himself.     In  restricting   a  province  of 
medicine,  it  is  desirable  not  to  carry  the  narrowing  too 
far  and  it  is,  in  the  writer's  opinion,  necessary  for  an  ortlio- 
pcedic  surgeon  to  be  not  only  well  versed  in,  but  also  by 
daily  practice  to  be  familiar  with  general  surgery.  Ihus 
alone  can  he  know  with  unfailing  certainty  when  the  time 
for  conservative  measures  in  any  case  is  passed,  and  that 
for  energetic  and,  if  necessary,  destructive  mterference  is 

come.  , 

A  <:veneral  idea  of  the  conditions  that  come  under  the 
designation  of  deformities  may  be  gathered  from  A^olkmamis 
broad  subdivision  of  orthopaedic  cases  into  two  groups— 
firstly,  deformities  in  the  wider  meaning  of  the  term  ;  and, 
secondly,  deformities  in  the  narrower  sense.    In  the  former 
aroup   are  included  badly-set  fractures,  unreduced  dislo- 
cations and  other  traumatic  cases  ;  also  rachitic  detorimties 
ankyloses,  contractures,  and    other   definitely  pathological 
conditions.     In  the  second  group  are  included  deformities 
such  as  congenital  club-foot,  and  cases  of  flat-foot,  genu 
valo-um,  and   scoliosis  that  arise   in   adolescence,  and  are 
attributable  to  the  habitual  assumption  of  certain  attitudes. 
Whilst  this  rough  classification  gives  a  good  idea  of  the  scope 
of  orthopaedic  ^surgery,  and  has  the  attractiveness  that  is 
found  in  the  sliarp  differentiation  of  groups  of  phenomena 
some  of  the  distinctions  it  affords  can  easily  be  pushed 
too  far    In  most  cases  of  adolescent  flat-foot,  genu  valgum, 
and  scoliosis,  among   the  causes  that  have  coiiibmed  to 
produce  the  deformity,  a  pathological  element  will  usually 
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be  found  if  carefully  sought  for;  and  the  successful  manage- 
ment of  these  cases  demands  a  clear  appreciation  of  all 
the  factors  that  have  a  part  in  the  production  of  deformity. 
In  the  present  work  I  have  attempted  not  only  to  give  a 
scheme  of  classification,  but  also  to  sketch  somewhat  more 
fully  than  is  usually  done  in  similar  works  the  pathological 
factors  that  enter  into  the  various  classes  of  deformity. 

My  own  interest  in  deformities  dates  back  to  the  year 
1885,  when  my  attention  was  drawn  to  them  in  the  dis- 
secting-room at  St.  Mary's  Hospital,  where,  as  demon- 
strator of  anatomy,  numerous,  opportunities  of  study  came 
m  my  way,  and  still  more  during  the  five  years  that  I 
held  the  post  of  pathologist  and  curator  of  the  uiuseum. 
After  my  appointment  as  surgeon  to  out-patients  at  the 
North- West  London  Hospital  many  cases  of  deformity 
came  into  my  hands  for  treatment,  but  it  was  only  after 
my^  appointment  to  the  City  Orthopedic  Hospital  that 
I  found  real  satisfaction  in  the  work.  To  deal  success- 
fully with  the  class  of  cases  that  are  here  in  view  requires 
an  organisation  which  only  many  decades  of  continuous 
labour  and  experience  can  produce. 

The   necessity  for  such   organisations   has   long  been 
recognised  in  Germany,  Austria,   and  America.     In  the 
metropolis   of  England,  where   some   of   the    best  work 
in  this  department  of  surgery  has  been  done,  there  are 
well-organised  orthopiedic  departments  at   only  a  few  of 
the  many  metropolitan  schools,  and,  at  the  same  time,  but 
lew  students  apply  for  the  post  of  chnical  assistant  to'  the 
special  hospitals.    The  latter  circumstance  is  explained  bv 
the  practical  absence  of  questions  on  orthoptedic  treatment 
from  examinations  in  surgery.    This  condition  of  thino-s  is 
no  doubt  accounted  for  by  the  limitations  of  time  and  the 
ever-widening  range  of  the  subjects  of  medical  education 
Considering,   however,   the  importance   of  a   trainino-  in 
orthop..-dic  work  to  all  classes  of  practitioners,  and  especially 
to  those  engaged  m  general  practice,  it  is  hoped  that  now 
the    five  years'   curriculum   has   been   established,  better 
arrangements  will  be  made. 

The  severer  cases  of  flat-foot,  genu  valg.nn,  and  scoliosis 
which  constitute  a  large  proportion  of  those  wh..  .•,.mc  for 
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treatment  to  orthopaedic  hospitals,  would  not  exist  if  the 
deforrty  were  recognised  early  and  the  proper  treatanent 
adoS    Th    number  of  persons  disabled  by  preventible 

Sle  Zrrle'lJl^^^^^o.  of  growing  children 
b     a  medical  mL   trained   in   orthopaedic  work  js  not 
sufficienUy  recognised  either  by  the  pubhc  or  the  profession. 
How  nly  cases  of  deformity  are  iivst  brought  to  the  notice 
S   h   family  doctor  when  they  have  advanced  to  a  severe 
dec^ree   and  have  become  fixed  by  secondary  changes  m 
he   onn  of  the  bones!    A  training  in  orthopaedic  surgery 
s  necessary  ahke  for  the  general  practitioner  and  for  the 
L~There  is  an  impression  that  an  orthopaedic  case 
mav  be  defined  as  one  requirmg  instruments.    This  does 
not^  represent  the  facts  and,  indeed,  the  converse  of  his 
len  holds  good.    In  the  various  cases  that  stiU  too  often 
find  their  way  to  the  bone-setter,  it  is  tl^  too  j^rdonged 
use  of  splints,  bandages,  etc.,  that  is  usually  at  fault  and 
a  per  od  of  st  idy  at  a  well-equipped  orthopaedic  department 
l!Z  enable  th'e  practitioner  to  laugh  at  the  -p-  jh 
in  country  work  is  too  often  a  galling  reality.    At  the  same 
time  the  question  of  instruments  is  a  crucial  one. 

When  \  began  my  work  as  surgeon  to  out-patients  I 
felt  the  lack  of  training  in  orthopaedic  surgery,    ^oi  Help 
V  h^mple  rachitic  defbrmities  I  sent  for  an  mstrumen  - 
maker  whom  I  knew  to  be  employed  at  a  large  general 
W  tah    I  found  that  he  usually  made  the  mstrumen^ 
to%  tke  aeforrnity,  and  so  to  exclude  the  1--^^^;^^^^ 
any  improvement  being  obtained.    For  cases  o|  ^^^^^^oot  i 
sought  the  assistance  of  another  -«trument-n.akei,  who  ha^^^ 
been  recommended  to  me  as  being  employed  at  a  geneia 
hospital  and  a  large  special  hospital  lor  f^^^^^^^uJ^ld 
man  was  always  ready  to  ^^3^ 
pathology  of  the  various  kinds  of  club-foot.    His  Pi^tho  o  } 
Zs  grotesque,  and  the  instruments  he  made  were  usua  ly 
w  on-  in  princil^le.    It  is  not  necessary  to  detail  iurtl  e 
ihat  led  me  to  study  for  myself  the  prmcp  e 
of  instrumental  treatment.    By  testing  the  ^^ow  edge  of  a 
succession  of  house-surgeons  tramed  m  the  various  medical 
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centres  of  the  three  kingdoms,  I  found  that  my  own  case 
was  not  at  all  an  isolated  one.  Some  have  shown  a 
capacity  for  understanding  the  problems  at  issue,  but  none 
have  given  evidence  of  any  training  in  orthop.edic  surgery. 
Not  a  few  have  evmced  a  superiority  to  the  whole  matter, 
and  when  I  have  asked  them  to  measure  a  patient  for  a 
simple  instrument,  have  replied :  "  This  is  merely  mechanical 
treatment,  for  which  the  instrument-maker  is  responsible." 
Here  is  the  fundamental  error.  In  my  opinion,  the  surgeon 
is  responsible  to  his  patient  for  knowing  when  an  instrument 
is  required,  under  what  conditions  it  should  be  worn,  and 
how  soon  it  may  be  left  off.  The  surgeon  should  be  able 
to  design  any  instrument  and  to  make  all  the  necessary 
measurements,  to  take  contours,  etc.  The  mechanician's 
work  is  to  follow  these  directions,  and  if  they  are  complete 
it  should  not  be  necessary  for  the  instrument-maker  to  see 
the  patient.  On  the  other  hand,  the  surgeon  should  never 
be  pecuniarily  interested  in  the  price  paid  for  the  instrument 
by  the  patient. 

^  That  some  misunderstanding  exists  in  some  quarters  on 
this  point  is  evidenced  by  a  recent  article,*  from  which  the 
following  passage  is  quoted: — 

So  far  as  regards  the  medical  profession,  its  inclusion  among  the 
profes-sions  which  accept  commissions  appears  to  be  founded  upon 
two  statements  received  by  the  Committee.  One  was  made  by  a 
pharmaceutical  chemist,  who  wrote  that  "  secret  commissions  are  given 
by  chemists  to  medical  men  on  their  prescriptions  sujiplied  to  patients, 
m  .some  cases  amounting  to  from  2.5  to  50  jter  cent,  on  the  price 
charged  by  the  dispensing  chemist."  The  other  statement  was  from 
an  "oi)tician,  jeweller,  and  silversmith,"  who  .said  that  he  had  about 
fifty  years'  business  experience.  ?Ie  wrote  that  "it  is  an  ojien  secret 
that  hospital  doctors  received  commissions  from  makers  of  surgical 
instruments."  ° 

The  surgeon's  duty  in  this  matter  is  merely  to  see  that 
the  patient  is  charg(;d  a  fair  price  for  the  instrument  and 
that  the  latter  is  satisfactory  in  every  way. 

Some  instrument-makers,  who  have  worked  lor  a  long 
time  under  orthopjr-dic  surgeons  and  for  convenience  liavc 
been  entrusted  with  fitting  and  measuring  patients,  in  time 
acquire  a  dangerously  su[)erHei.'i[  knowledge  of  surgery,  and 

•  Jhit.  Med.  Journal,  "  Sotrol  Coininis.siofiH,"  Miin  li  II,  IS!)!),  j,.  (U2. 
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on  that  presume  to  prescribe  for  different  deformities.  _  In 
t^e  past,^ases  of  deformity  were  handed  by  the  physK.an 
to  the  ikstrument-maker,  and  fron.  his  love  ot  mecham.n 
and  ignorance  of  physiology  and  pathology  much  unneces- 
sary  and    injurious    practice  arose,   to  the   discredit  o 
orthopaedic  svigery.    Many  medical  men,  ^f-'-f'^yJ^^ 
tradidon  and  f?om  want  of  training  m  orthopaedic  suigeiy, 
still  send  patients  directly  to  the  instrument-mra.er,  an 
eave  the  diagnosis  and  treatment  of  the  case  to_  him,  and 
h'ls  encourage  a  great  deal  of  unqualified  practice.^  which 
is  ao-ainst  the  true  interest  of  the   community,  smce  it 
entafls  often  defective  or  erroneous  treatment,  umiecessarj 
and  unnecessarily  prolonged  use  of  instruments. 

There  is  evidence  that  these  matters  are  becommg  moie 
generally  understood,  as  may  be  shown  by  a  quotation  from 
a  recent  review: — 

Even  nowadays  too  many  surgeons  think  that  they  have  done  all 

S^r:S:"Si-:^^ennS is  to  he  liad.  and  unless  they  can 
do  so  they  should  not  attempt  to  treat  these  cases.* 

For  the  successful  working  of  an  orthopaedic  hospita 
department  it  is  necessary  that  the  surgeon  should  control 
every  detail  of  the  instrument-making.  -..H-uments 

An  enthusiasm  for  the  promiscuous  use  of  instiumen  s 
is  almost  as  dangerous  as  an  enthusiasm  fo^'-^j;^;:^^ 
tions   and  iust  as  to  those  who   are   truly  mteiested  in 
re^areidation  it  seems  a  mistake  to  place  t.e  Won 
of  operations  in  the  opening  mstead  ot  the  concluclm 

chapters  of  a  text-book  on  general  ^'^Y'v  TJl^n^n- 
book  on  orthopaedic  surgery  the  section  dealing      1^  n^ta u 
.nents  should  be  placed  after  milder  and  -^^ron^^ 
before  less  conservative  measures.    Nothing  has  do  e  moie 
harm  to  the  progress  of  orthopaedic  surgery  in  th^  md  o  U 
eountries  than  the  advocacy  of  a  certam  ^'^^^l^  ^^'^'^^^ 
as  appUcable  to  all  cases  of  one  or  other  deformity,  to  the 
oxflusion  of  other  means. 

''Access  in  orthopedic   cases  depends  "F^ 
scrupulous  attention   to   detail  as  well  as  a  full  undei 

*  Uovicw  of  Moore's  »  OrLhopH.aic  Suvgory,"  L,wcel,mc.  21,  1898. 
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standing  of  the  pathological  character  of  the  case.  Ortlio- 
piedic  work  is  most  exacting  in  that  it  demands  of  tlie 
surgeon  the  closest  personal  attention  to  every  detail  of  treat- 
ment. This  necessitates  the  sacrifice  of  more  time  than  is 
required  in  almost  any  other  kind  of  clinical  work.  In 
many  cases  the  treatment  from  the  nature  of  the  case  must 
extend  over  a  considerable  period.  This  makes  it  necessary 
that  very  careful  records,  often  aided  by  radiographs  and 
photographs,  must  be  kept  in  order  to  avoid  errors  of  judg- 
ment as  to  the  progress  of  a  case.  These  errors  are  alluded 
to  by  De  St.  Germain*  as  follows: — 

I  must  also  carefully  warn  you  against  what  are  ironically  termed 
"orthopaedic  illu.sions."  You  have  all  seen  in  surgery  those  tumours 
which  when  measured  every  other  day  were  found  to  diminish  2  mm. 
each  time,  and,  at  the  year  s  end,  were  half  as  large  again  !  In  ortho- 
pedic work  one  must,  above  all  things,  guard  against  this  very  human 
tendency  to  see  an  improvement  where  it  does  not  exist,  and  to  convert 
into  reality  the  hope  that  is  based  upon  any  given  therapeutic  measure. 
There  is  another  source  of  illusion.  .  .  .  How  many  times  lias  not 
one  been  led  to  believe  that  one  has  been  successful  in  curing  an  equino- 
varus  when  only  the  fore  part  of  the  foot  had  been  raised,  and  the 
resistance  of  the  tendo  Achillis  remained  unchanged  ! 

Only  a  thorough  knowledge  and  a  long  experience  of 
orthopaedic  work  will  enable  the  surgeon  to  avoid  such 
errors. 

Every  student  and  practitioner  of  medicine  is  frequently 
confronted  with  orthopedic  cases  and  has  opportunities 
of  studying  the  commoner  deformities.  Without  some 
guidance  much  of  the  experience  thus  gained  is  wasted. 
The  need  of  text-books  dealing  with  this  department  of 
surgery  cannot  be  disputed.  In  order  to  render  such 
works  as  helpful  as  possible  the  simpler  and  conuuoner 
deformities  should,  I  think,  be  discussed  first,  so  that  the 
inore  complex  may  be  explained  by  reference  to  the 
simpler  conditions:  in  the  present  work  this  idea  has,  as 
far  a.s  po.ssiblc,  been  kept  in  view. 

Readers  of  books  devoted  to  orthopa3dic  surgery  will 
observe  that  certain  congenital  deformities,  such  as  hare- 
lip and  cleft-palate,  are  not,  as  a  rule,  included.  Such 
deformities   are   fully  considered    in   treatises  on  general 

•  [,.  A.  De  St.  Gcrrndiii,  "  ( 'hiniigio  Orthoi)ddi(iiio,"  Puris,  1883,  p.  33. 
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surgery,  and  rightly  so;  for  the  luethods  employed  in 
the?r  treatment  are  rather  those  of  ordinary  surgical  than 
of  orthopcBdic  practice  :  in  other  Avords  they  are  combated 
by  direct  operative  measures,  the  aim  of  which  is  to 
obtain  immediately  the  maxinmm  of  improvement,  the 
same  end  not  being  arrived  at  nor  contributed  to  by 
any  form  of  gradual  correction.  These  and  other  similar 
conditions  are  not  dealt  with  in  the  present  volume,  in 
order  that  more  space  may  be  devoted  to  deformities  that 
require  a  course  of  treatment  that  may  occupy  a  much 
longer  period  than  can  be  given  by  the  average  student 
to  surgical  clinical  work. 

It  is  in  the  more  strictly  orthopa;dic  cases  that  the 
student  is  unable  to  follow  the  whole  course  of  treatment 
and  to  witness  the  degree  of  improvement  obtained: 
consequently  it  is  in  the  same  class  of  cases  that  occurs 
the  error  of  deeming  incurable  a  condition  that  at  the 
time  the  opinion  is  expressed  admits  either  of  complete 
and  permanent  cure,  or  of  distinct  amelioration. 
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l^ilVt  I. 

INTRODUCTION  TO  THE  GENERAL  PATHOLOGY, 
PRINCIPLES  OF  TREATMENT,  ETC., 
OF  DEFORMITIES. 

Rational  surgical  practice  depends  so  closely  upon  a  know- 
ledge of  pathological  anatomy  and  a  correct  appreciation  of 
pathological  processes  that  the  fullest  possible  consideration 
is  due  to  this  aspect  of  the  department  of  surgery  with 
which  this  book  is  concerned;  limitations  of  space,  how- 
ever, render  it  necessary  to  curtail  into  a  single  chapter 
matter  which,  if  fully  considered,  would  more  than  fill  the 
whole  book. 

It  is  customary  to  describe  instances  of  any  abnormal 
condition  in  two  categories  :  (1)  Congenital  and  (2) 
Acquired.  Whilst  this  subdivision  is  convenient,  it  may 
be  at  the  same  time  misleading  if  it  be  taken  to  mean 
that  there  is  something  antithetical  between  the  two  sets 
of  condition.s.  On  the  contrary,  the  effects  of  ante-natal 
adversity  may  be  of  the  same  character  as  those  of  un- 
toward conditions  of  post-natal  existence.  Thus  an  acci- 
dental cramping  of  a  limb  within  the  uterus  may  i^roduce 
deformity  in  precisely  the  same  Avay  as  cramping  of  the 
toes  by  badly-fashioned  boots  will  produce  hallux  valgus 
and  other  deformities  after  birth.  In  many  particulars, 
however,  developmental  errors  that  result  in  deformity 
give  a  peculiarity  to  congenital  cases  and  necessitate  their 
.separate  consideration. 

Primary  congenital  deformities  arc  sucli  as  cannot  bo 
attribnterl  to  any  simple  mechanical  or  other  recognisable 
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cause.     They  are  sometimes  termed  "idiopathic."  Some 
of  these  conditions  depend  upon  pecuharities  of  the  ovum 
or   the   sperm-cell.     The  exact  character  of  these  pecu- 
liarities, though  doubtless  of  simple  nature,  if  the  structure 
of  these  cells  were  completely  known,  is  at  present  not 
ascertained.     To  this  class   of  cases   belong  peculiarities 
such   as   supernumerary  digits.     Some   other  conditions, 
at  present  included  in  this  group,  such  as  spina  bifida, 
certain    congenital    dislocations,    etc.,   may   with  further 
knowledge   prove   to   be   of   mechanical  origin.*  When 
such  a  defect  appears  for  the  first  time  in  a  family  it  is 
designated  a  primary  germ- variation,   and   when  it  has 
previously  been  observed  in  the  same  family  it  is  termed 
a  hereditary  defect. 

Allied  to  hereditary  transmission  of  deformity  is  the 
occurrence  of  congenital  deformity  in  several  offsprmg  of  the 
same  father  or  mother.  The  explanation  of  primary  con- 
o-enital  defects  involves  the  problems  of  evolution  with 
which  the  name  of  Charles  Darwin  must  ever  be  asso- 
ciated It  is  of  interest  to  recall  the  more  recent  work 
of  Weismann,t  who  strongly  opposes  the  view  that  acci- 
dental traumatic  peculiarities  may  be  transmitted. 

It   is    probable   that    in    many   instances    of  super- 
numerary  parts    the   underlying    cause   is   akm   to  that 

which  gives  rise  to 
double  monsters, 
the  reduphcation 
occurring  at  a  later 
stage  of  ovum- 
segmentation,  and 
aftecting  only  one 
or  more  members 
of  the  embryo. 

Hereditary 
primary  malform- 
ations are  not 
infrequently  of 
various  character 


Thn  cUiUiiil  oiiUiiics  i-opresont  supcnuiiiicrary  lingcre  Umt 
luvvu  boon  removed. 


.  ,SVr  Dm-osto,  "  Pro.luolion  Artiliciolle  do  Monstruositc'S."  TMiis,  1ST7. 
t  \V..isn,n,nn,    -  l^.says  ou  U.vcaU.y  "  tnu.slatc-.l  by  Ponlton. 
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in  difterent  members  of  the  same  family.  As  an  instance 
of  this,  the  history  of  the  family  in  which  occurred  the 
case  of  webbed  and  supernumerary  digits  represented  in 
Fig.  1  may  be  quoted. 

CASES  OF  WEBBED  FINGERS,  SUPERNUMERARY 
FINGERS,   WEBBED  TOES,  etc.* 

Family  History. 


Eliz.  P., 
1  2 


M.  -  F. 


X  X 

m.  m.  Eliz.  Mary, 
let.  6.     set.  4.     let.  2.  set.  — 


12. 

X  Signifies  congenital  deformity.    No  history  of  deformity  in  tbe 
father's  family. 
Elizabeth  P.,  ait.  .38  (mother  of  two  following  children)  :— 

Eight  Hawl. — Webbing  half-way  up  between  second  and  third 
fingers.    Operated  on  when  a  baby ;  now  webbing  extends 
half-way  up  to  the  first  inter-phalangeal  joint. 
Both  Feet.—"&o\h  great  toes  webbed,  and  third  and  fourth  toes 
webbed.    "  Only  three  toes  on  each  foot." 
Elizabeth  P.,  set.  2  (daughter  of  above) : — 

i.  Ear.— On  right  side  rudimentary  :  can  hear  a  clock  ticking.  A 
rudimentary  lobe  is  present  in  middle  of  the  right  cheek, 
like  a  red  currant  in  size  and  shape. 

ii.  Doiihle  Squint. 

iii.  Left  Eye. — Cataracta  reducta. 

iv.  Rif/ht  //am/.— Third  and  fourth  fingers  joined  whole  length  ; 

fourth  and  little  fingers  webbed  ;  one  extra  little  finger. 
V.  Le/l  Thumb  and  index  wel)bed ;  third  and  fourth 

digits  joined  whole  length  ;  extra  little  finger, 
vi.  Rif)ht  /''w<.— Three  toes  webbed  together— second,  third  and 

fourth  ;  and  one  extra  toe. 
vii.  Left  Eoot.—VjXiYa.  toe  and  webbing  of  third  and  fourth. 
Mauy  \'.,  Hit.  nine  montii-s  : — 

One  extra  finger  on  left  hand  on  ulnar  side. 
lUdh  /'V<.— Six  toes:  it  looks  as  though  jiaticntbad  two  great 
toes  on  each  foot. 

*  For  these  notes  I  am  indebted  to  Mr.  M.  Cecil  lliiywnnl,  Si'nior  Hisiduiil 
Afedical  Officer  at  the  North- West  fiOndon  lios^jital,  1«!)H. 
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HofFa  notes  tlie  frequency  of  heredity  in  100  cases  of 
congenital  deformity  in  the  following  table: — 

70  cases  of  Scoliosis,  of  which  18  ia  27T)  per  cent,  were  hereditary. 


7 
7 
7 


3 
1 


Club-foot 
Kyphosis  „ 
Congenital  hi])  1 

dislocation  ) 
Deformity  of  1 

the  knee  j 
Flat-foot  „ 
Wry-neck  „ 


2 
2 

1 
1 


27-5 
27-5 

14-3 

]43 


1  „  14-3 
1   ..  14-3 


Fig.  2.— Single  Monster  with  Amniotic  Bands  ami  Deformities  attributable  to 
waut  of  Liquor  Amnii. 


Secondary  congenital  deformities  are  such  as  can  be 
traced  to  mechanical  causes,  or  to  the  effects  of  intra- 
uterine disease. 

Among  the  causes  of  abnormal  intra-uterine  pressure 
during  gestation  some  stand  out  prominently.  Such  are  :— 
(1)  a  small  amnion,  or,  what  amounts  to  the  same  thing,  a 
deHcient  amount  of  amniotic;fluid  ;  (2)  multiple  pregnancies ; 
and  (3)  myomata  in  the  uterus.  As  a  marked  examijle  of 
many  deformities  associated  with  a  total  absence  of  liquor 
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amnii  the  specimen  shown  in  Fig.  2  may  be  adduced. 
It  is  preserved  in  the  museum  of  St.  Mary's  Hospital.  The 
short  description  I  gave  of  it  in  the  catalogue  reads  : 

537.  A  single  monster,  with  total  encephalocele, 
hare-lip,  and  cleft  palate,  spina  bifida  occulta,  etc. 
The  lower  limbs  are  greatly  deformed.  The  left 
testis  was  retained  within  the  abdomen  (No.  1277). 
Tlie  right  had  left  the  external  ring,  and  been  dis- 
placed outwards  to  the  ant.  sup.  spine  of  the  ilium. 

From  a  woman  who  had  previously  borne  five 
well-formed  children.  In  this  case  the  liquor  amnii 
was  absent.  1891. 


Fig.  3. -Left  Hand 
of  the  Specimen 
shown  in  Fis.  2. 


The  absence  of  liquor  aumii  in  this  case 
was  clearly  ascertained  by  Mr.  H.  S.  Collier, 
who  was  at  the  time  obstetric  ofBcer  and 
attended  the  labour.  The  amniotic  and  tegumental  bands 
are  referable  to  pressure  of  the  anmion  upon  the  skin  and 
of  the  skin  of  the  occiput  upon  that  of  the  back.  The 
flattened  form  of  the  left  hand,  Fig.  3,  and  the  deformities 
of  the  lower  limbs  are  also  traceable 
to  the  same  cause.  In  my  opinion 
the  same  pressure  of  the  amnion 
upon  the  embryonic  head  would  ac- 
count for  the  failure  of  the  formation 
of  the  bones  of  the  skull  and  for  the 
deformed  condition  of  the  brain,  and 
also  for  difiiculty  in  the  closure  of  the 
medullary  groove,  and  thus  for  the 
occurrence  of  spina  bifida.  The  re- 
tention of  one  and  ectopia  of  the 
other  testis  would  also  be  explained 
by  the  pressure  of  the  thighs  upon 
the  inguinal  canals. 

Less  extreme  results  of  abnormal 
intra-uterinc  pressure  are  not  uncom- 
mon.   The  infant  shown  in  Fig.  4  was 

brought  to  me  for  treatment  of  congenital  club-foot.  When  I 
first  saw  the  patient  at  the  age  of  six  months  the  thumbs 
were  finrily  adducted  into  the  palms  and  the  forearms 
were  abnormally  curved  with  a  forward  concavity.  About 
the  middle  (A  the  forearms  and  legs  there  were  de2)ressed 


•1.— Infant  with  Con- 
genital Deformities. 
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Fig.  5.— Sketch  of  aBaljy,  bom  dead 
at  full  term,  with  the  Umbilical 
Cord  euoircliug  both  Feet. 


scar-like  marks,  one  over  the  middle  of  each  of  the  Ijones. 
The  mother  said  that  the  birth  was  "  very  dry." 

The  dependence  of  congenital  club-foot  upon  intra-uterine 

pressure*  has  frequently  been 
observed.  An  instance  in  Which 
this  mechanical  factor  in  the 
production  of  double  club-foot 
consisted  in  the  umbilical  cord 
being  securely  tied  around  the 
feet  and  ankles  is  shown  in  Fig. 
5.  Intra-uterine  amputations, 
constriction  furrows  around 
limbs  (Fig.  6),  and  numerous 
other  congenital  errors  are  at- 
tributable to  a  similar  constric- 
tion by  the  umbilical  cord  or 
an  amniotic  band. 

Other   deformities  may  be 
due  to  the  normal  intra-uterine 
pressure  acting  upon  softened 
bones.    Intra-uterine  fractures  resulting  in  deformity  may 
occur  from  injuries  suffered  by  the  mother 
during   pregnancy.     Achondroplasia  and 
other   fo3tal  diseases  account  for  a  re- 
latively   small    number    of  congenital 
deformities. 

Deformities  of  Post-Natal  Origin.— 
The  variety  of  deformities  that  may  be 
acquired  after  birth  is  very  great,  and  the 
modes  of  production  of  such  deformities 
are  correspondingly  varied.  Some  of  these 
deformities  follow  immediately  upon  an 
injury  such  as  a  fracture  or  a  dislocation, 
and  are  termed  "primary";  others  are 
of  gradual  production,  and  arc  termed 
"secondary."  The  physiological  functions  of  the  skeleton, 
muscles,  and  other  parts  of  the  locomotor  apparatus  _  of 
the  body,  as  well  as  the  pathological  changes  to  which 
these  parts,  are  subject,  have  all   to  be  borne  in  mmd 

«  ISve  i'arkor  and  Shattock,  "Congenital  Club-Foot,"  1887. 


Fis.    G.  —  Cougcuital 
Annular  Coustrictiou. 
(Arom  Uwen's  "Hurgiad 
JJimises  of  CJiildren.") 
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when  contemplating  the  origm  of  deformities.  Many  writers 
appear  to  dwell  too  exclusively  upon  the  mechanical 
sources  of  deformity,  others  too  exclusively  upon  the  patho- 
logical loss  of  resisting  power  produced  in  the  skeleton  by 
disease.  In  every  case  the  mechanical  and  the  pathological 
factors  must  be  duly  weighed. 

Pressure  Deformities. — The  mechanical  factors  come  into 
play  most  prominently  in  what,  since  the  views  of  Volkmann 
and  Hueter  were  published,  have  been  termed  loressure 
deformities.  The  normal  growth  of  the  skeleton,  ligaments 
and  muscles  is  determined  by  healthy  nutrition  in  the 
first  place,  and  by  a  certain  range  of  movement,  and  in  the 
case  of  the  bones  by  the  regular  daily  transmission  of  force 
in  certain  directions  for  certain  periods,  alternating  with 
periods  of  rest.  A  bone,  even  in  a  healthy  state,  will  become 
altered  in  form  and  internal  structure  if  its  normal  range 
of  fiinction  is  limited  in  a  given  direction.  As  examples 
of  this  the  various  trade  deformities  may  be  adduced.  Many 
of  these  deformities  are  the  result  of  the  fixation  of  a 
hahitiial  attitude.  Thus,  in  a  person  whose  days  are  spent 
in  carrying  heavy  weights  upon  the  shoulders  with  the 
dorsal  spine  curved  forwards,  the  attitude  becomes  fixed 
from  modifications  of  growth  in  bones  and  ligaments;  in 
other  words,  a  trade  kyphosis  results.  If  heavy  weights 
are  habitually  carried  upon  one  shoulder,  as  in  millers,  the 
spine  is  curved  laterall}-,  and  a  trade  scohosis  results.  When 
the  nature  of  the  occupation  is  very  severe,  as  in  coal- 
heavers,  the  effects  are  more  akin  to  those  of  traumata, 
and,  as  Arbuthnot  Lane  has  pointed  out,  ankylosis  of  the 
cervical  vertebno,  and,  in  the  lumbar  region,  spondylolisthesis 
may  result.  Bland  Sutton  has  described  similar  effects  in 
the  dor-sal  and  lumbar  vertebne  of  draught  horses  and  in 
the  cervical  vertebne  of  draught  oxen.  If  in  addition  to 
modification  of  function  disease  such  as  rickets  or  osteo- 
arthritis is  present,  the  resulting  deformities  will  be  more 
severe. 

If  any  one  posture  is  habitually  assumed  for  a  dispro- 
portionately long  period  of  time  whilst  the  parts  concerned 
are  bearing  the  weight  of  the  body,  this  posture  tends  to 
become  fixed  in  the  same  way  as  ancj  for  similar  reasons 
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to  those  just  referred  to  as  trade  deformities.  Tims  the 
common  occurrence  of  ilat-foot  in  bakers,  cooks,  apprentices, 
and  others  is  exphcable.  In  school  children  flat-foot,  knock- 
knee,  etc.,  are  frequently  deter- 
mined in  the  same  wky.  In 
every  case  evidence  of  bone  dis- 
ease must  be  carefully  excluded 
before  the  conclusion  is  arrived 
at  that  the  deformity  is  due 
solely  to  mechanical  apart  from 
pathological  causes.  The  mode 
of  origin  of  many  cases  of  flat- 
foot  and  knock -knee  has  been 
indicated  by  Annandale,  who 
has  attributed  it  to  the  long 
daily  assumption  of  what  he  has 
designated  the  "attitude  of  rest" 
shown  in  Fig.  7. 

In  this  posture  the  strain  is 
on  the  ligaments  on  the  inner 
side  of  the  knee,  ankle,  and  foot, 
in  order  to  protect  the  muscles 
from  excessive  fatigue  in  long 
standing,  and  thus  the  growth 
of  these  ligaments  is  adapted 
to  this  mode  of  standing — they 
become  elongated,  and  at  the 
same  time  thickened.  The 
danger  of  basing  theories  of 
deformity  on  anatomical  re- 
searches alone  is  shown  by  the 
fact  that  many  deformities  were  formerly  referred  to  changes 
in  ligaments  as  a  primary  cause  where  it  is  merely  a  secondary 
cttect.  If  the  cause,  that  is  the  habitual  posture,  be  not  re- 
moved, alterations  in  the  form  of  the  bones  and  joints  occur 
which  fix  the  attitude,  and  permanent  deformity  results.  In 
a  similar  way  muscular  fatigue  or  weakness  may  lead  to 
scoliosis  from  the  weight  of  the  body  being  borne  chiefly 
upon  one  leg  for  long  periods  together.  Sueli  is  the  "  stand- 
at-ease  "  position,  in  which  the  pelvis  is  tilted  laterally  and 


-1- 


Fig.  7.-Tlie  "Attitude  of  Kest.' 
(From  Uoffa,  ajler  AnrMndaU.) 
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the  spine  is  curved.  Here,  again,  pathological  processes  must 
be  considered,  for  such  muscular  weakness  as  is  likely  to  cause 
the  posture  to  be  assumed  is,  in  most  cases,  the  outcome  of 
a  general  state  of  malnutrition  which  affects  the  bones  and 
ligaments,  and  renders  them  unduly  soft.  In  other  words, 
pressure  deformities  cannot  be  entirely  separated  from  rachitic 
and  other  pathological  groups.  Deformities  produced  by  the 
mstinctive  assumption  of  attitudes  that  can  be  maintained 
without  muscular  action  are  termed  habitual  ijvessure  de- 
formities. To  this  group  are  allied  deformities  produced  by 
unequal  growth  in  length  in  the  radius  and  ulna  or  the 
tibia  and  fibula,  or  inequalities  in  the  length  of  the  lower 
hmbs  or  again,  deformities  due  to  scars  resulting  from  injuries 
m  early  life  that  offer  one-sided  resistance  to  the  growth 
of  a  member,  and  result  in  its  assuuiing  an  abnormal  curve 
towards  the  side  of  abnormal  resistance.  These  are  the 
static  deformities,  a  term  which  is  often  used  to  include  also 
the  habitual  pressure  deformities. 

Vestimentary  Deformities.— Among  pressure  deformities 
those  due  to  badly-fashioned  clothing  are  among  the  com- 
monest.   Narrowing  of  the  thorax  produced  by  tightly-fittino- 
corsets,  and  hallux  valgus  and  other  deformities '  of  the  foo't 
are  familiar  examples.    The  manner  in  which  such  defor- 
mities are  brought  about,  i.e.  by  the  prolonged  and  daily  main- 
tenance of  parts  m  one  position  and  the  adaptation  by  growth 
ot  bones,  ligaments,  etc.,  to  that  position,  is  quite  analogous 
to  the  production  of  congenital  deformities  by  direct  pres- 
sure ol  the  uterine  walls  upon  the  fu3tus  owino-  to  lack  of 
anmiotic  fluid.    There  are  several  important  deductions  to 
be  drawn  h-om  this  class  of  deformities,  and  chief  amono- 
them_  is  this  :  that  if  by  continued  dailv  maintenance  of  a 
part  in  an  abnormal  position  a  permanent  deformity  can  be 
produced  by  adaptive  growth,  so  by  patient  maiutenauce 
o  a  deformed  part  m  a  corrected  position  a  permanent  cure 
of  deformity  may  be  effected.    This  principle  is  of  oreat 
importance  in  orthopjedic  surgery. 

Contractures.-Detormitie8  due  primarily  to  shrinkiu-  of 
the  soft  parts  are  termed  contractures,  as  distinguishe<l  h.nn 
pressure  dcforiMities  and  from  ankylosis,  which  is  due  to  th. 
-no,,  of  twr,  or  more  articular  surfaces  by  interpo.scd  tissue 


jg  GONmAGTURES. 

so  that  movement  is  prevented  between  the  bones  con- 
cerned     A  contracture   by  fixmg  a  jomt  may 

articular  surfaces.      Ihis  I 
have  observed  in  the  case  of 
the  ankle  and  tarsal  bones  of 
an  oedematous  hmb  that  was 
fixed   in    splints    for  four 
years  on  account  of  an  un- 
united  fracture.  Contrac- 
tures are  named  from_  the 
tissues   primarily   at  fault: 
thus  there  are  (1)  clermato- 
fjenous,  (2)  desmogenous,  (3) 
myogenous,  (4)  neurogcnoiis, 
and  (5)  arthrogenous  contrac- 
tures. 

Before  passing  to  the  con- 
sideration   of    the  various 
forms  of  contracture,  anky- 
losis, etc.,  it  will  be  perhaps 
more  profitable  to  pass  m 
brief  review  some  anatomical 
considerations  and  the  patho- 
logical states  that  most  fre- 
quently contribute    to  the 
onset  of  the  pressure  de- 
formities.   Among  the  latter 
rickets  and  Avhat,  for  want 
of  a  better  name,  is  known 
as  rheumatoid  arthritis  or 
osteo-arthritis  are  prominent. 
In  connection  with  these,  for 
purposes  of  diagnosis,  certam 
conditions  that  do  not  strictly 
belong   to   the   domain  _  of 
surgery  will  require  mention, 
if  only  to  show  the  more  clearly  where  the  services  of  the 
surgeon  cease  to  be  required. 


j-ig  8.— Diagram  lopiusuutiug  on  au  eu- 
iarged  scale  a  Motacanial  Bone  at 
.  Biith. 

Tl,c  snmll  ocntrnl  nsuiv  sh.nvs  Hio  s,unc  bnno 
at  uu  curly  pcricKl  nf  iiitra-uUTim:  hie.  1  He 
incroiii"  nrniw  nmrUs  Uio  inf.liilln.-y  arlrry, 
ami  is  iliif-cWa  townnls  a  sU.r  wbicl.  maiUs 
the  centre  of  jivnNVtl,  in  Uu' bnne.  {MoiUJwl 
from  Kassowil!.) 
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The  Anatomical  Changes  produced  in  Bones  Deformed 
as  the  Result  of  Pressure,  etc. — The  diagram,  Fig.  8,  will 
serve  to  indicate  the  complex  mode  of  growth  of  a  long 
bone,  and  as  far  as  lono-itudinal  yrowth  is  concerned  it  is 
sufficiently  accurate,  for  it  recalls  the  fact  that  the  chief  seat 
of  longitudinal  growth  is  at  the  extremities  of  the  diaphysis 
where  the  latter  abuts  upon  the  epiphyseal  cartilages,  the 
"  juxta-epiphyseal"  region.  At  the  same  time  the  existence 
ot  a  diffuse  interstitial  increase  in  all  parts  of  the  bone  is  not 
to  be  forgotten.  It  is  important  to  consider  the  conditions 
of  normal  growth  in  bones.  In  clinical  work  some  of  these 
conditions  may  be  learned  by  their  absence.  Thus,  in  cases 
of  infantile  paralysis  the  shortening  of  bones  Irom  retarded 
gTTOwth  is  often  remarkable.  In  part  this  depends  on 
defective  circulation;  in  a  large  part  also  it  is  dependent 
upon  the  absence  of  function.  That  this  is  the  case  is 
shown  by  the  increased  growth  of  the  bone  that  follows  the 
appHcation  of  a  portable  apparatus  to  a  paralysed  and  pre- 
viously long  disused  limb.  After  such  a  limb  has  been  used 
again  for  walking  for  some  time  the  growth-rate  improves 
and  ceases  to  lag  so  much  behind  that  of  the  healthy  limbs. 
The  effect  of  muscular  exercise  on  the  nutrition  of  bones 
is  well  known.  Besides  increasing  the  bone-circulation,  it 
calls  into  play  the  mechanical  function  of  the  bones  and 
in  so  far  stimulates  growth.  Intermittent  strain  and  pressure 
within  physiological  limits  produces  increased  growth  in 
bone  as  in  other  tissues.  A  third  factor  is  the  altered 
innervation. 

A'olkmann'^  and  Hueter  explain  certain  static  deformities 
by  ch  angos  produced  by  pressure  on  the  articular  surfaces  and 
the  immediately  adjacent  bone.  Thus  Hueterf  writes  :  "  By 
the  tenn  'joint-body'  [Gelenkkiirper]  I  mean  the  portion  of 
cartilage,  or,  later  in  life,  of  bone  that  bears  the  articular 
surface,  and  hence  gives  to  tliojoint  its  si)ccial  functional  form 
and  arrangement " ;  and  again  "  Just  as  by  the  devclojjment 
and  growth  of  the  Ijones  changes  are  produced  in  their 

•Richard  von  Volknifinn,  "  Kniiikhoiten  der  ]5owogutigsorganc,"  in  V 
I'itha  and  liillroth's  "  Surjfary,"  180.5-1872. 

t  C.  IIuet/T,  "  Klinik  dor  Golonkkrankhoitcn  mit  Ein.schlii.ss  dur  Ortho- 
I>?ndio,"  f-oipsig,  1870,  pp.  I  I  and  19. 
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articular  extremities,  so,  again,  impediments  to  growth  attect 
directly  the  articular  extremities  of  the  bones,  and  may  alter 
the  form  of  the  intracapsular  articular  surfaces.  According 
to  this  view,  the  deformity  resulted  from  decrease  of  growth 
on  the  side  of  the  joint  on  wliich  the  pressure  was  mcreased 
above  the  normal  amount,  and  from  a  correspondmg  mci;ease 
of  growth  m  the  bones  on  the  side  of  the  jomt  at  which 
pressure  is  dimmished  below  the  normal  amount.  ihat 
this   view    is    not    universally  applicable  becomes  clear 
when   the  joint  is  examined  in,    say,  an   average  case 
of  genu  valgum.     The  joint  surfaces  are  found  to  be 
practically  normal,  the  deformity  lying  principaUy  m  the  dia- 
physes  of  the  bones.    The  mathematician  Culmann*  showed 
that  the  pressure  upon  the  jomt-surfaces  is  smaU  or  even  mi, 
and  that  the  greatest  pressure  is  felt  in  the  centre  ol  the  shaits 
of  the  long  bones.     And  this  agrees  with  the  fact  that  m 
the  chief  deformities  the  first  and  principal  change  ot  iorm 
is  in  the  diaphysis;  the  joint-surfaces  are  only  secondarily 
changed.     If,  however,  the  same  view  be  applied  to  tne 
iuxta-epiphyseal  region,  it  will  be  seen  to  explam  m  par  , 
the  chanoe  of  form.    In  the  case,  again,  of  jomts  affected  by- 
severe   osteo-arthritic    changes,  this   view   gives  the  best 
explanation   of   the   deformities   encountered.      ihus,  lox 
example  in  dissecting  the  parts  involved  in  a  pathologica 
dislocation  of  the  hip  due   to  osteo-arthntis,  it  is  touna 
that  the  upper  part  of  the  rim  of  the  acetabulum  Has 
been  flattened  out  and  the  head  'of  the  femur  has  been 
correspondingly  changed.     When,  by  pathological  changes, 
the  substance  of  the  bone  is  softened  so  that  pressure  can 
obhterate  the  blood-vessels  in  the  articulatmg  surfaces  ot 
bones,  this  explanation  of  the  resulting  deformity  holds 

^  Hermann  Meyer,t  to  wliom  science  is  indebted  for 
consulting  Culmann  and  obtaining  his  views,  pomted  out 
that  fully  formed  bone  in  normal  conditions,  possesses  a 
definite  internal  structure,  which  in  every  part  represents 
the    lines    of   greatest  pressure   or    traction,   and   is  so 

*  Culmann'.s  rcsoarchus  arc  fully  roforrod  to  in  WolrtV  work  (luotod  bolow^ 
+  H.  von  Moyor,  "Die  Architoutnr  dor  Spongiosa."     Roiohort  ana  l>a 
P,ois  Reyniond's  Archiv,  18G7,  p.  027. 
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arranged  as  to  give  the  greatest  resistance  with  the  smallest 
amount  oi  matenal.    The  neck  of  the  femur  and  the  cal- 

MwTn  T"  .  '^"""^^^^^       ^^y^'-    ^is  view  was 

iu%  confirmed  and  shown  to  apply  to  all  bones  of  the 

anc.uki"'l  T^^-l  """7'^  '^'^^  ^^^^  ^■^^^^"^•^^  "^^ited  with 

Zed  became 

respond  with 

Meyer's  law. 

Wolff  further 

showed  that 

when  a  primary 

deformity  occurs 

from  pathologi- 
cal changes  in 

a     bone,  the 

alteration  in 

architecture  is 

not    limited  to 

the  bones  imme- 
diately con- 
cerned, but  ex- 
tends to  all  those 
that  are  affected 
•jy  the  altered 

iSmWw'f"-  ,'^'''f,«.'"'^«-vations  were  extended,  and  in 

According  to  this  view,  fnnction  alone  is  ti.e  one  and  onlv 
or,„-deter,„,„,nK  factor.    Genu  valgum  is  regard  d  hXZ 
a  phys,„log,cal  accommodation  to  al.d„etion  of  tife  e"  s 
sc«l,os,.,  to  a  tw,stcd  posture  of  the  vertebral  column      ^  ' 
Ihus.  ,n  the  upper  end  of  a  tihin  from  a  marlied  instanro 
of  genu  valgu,,,.  Wolff'  found  the  structure  in  a  S 
•        vv.,i/r, "  ,„„  a„.u  „„  T„.„.ta,„„.i,„  a„  k„„.  
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frontal  section  to  be  as  sho>vn  n.  Fig.  9,  in  which  the  dark 
'^lX^:::se'rthr^ter  ha^  of  the  hone,  where  the 

on  bone-nutrition;  still,  it  is  ^ot  the  only 
factor  in  producing  deformity  such  as  that 

shown  in  Fig.  9. 

A  pronounced  instance  of  genu  valgum 
implies  the  existence  of  rickets  at  the  tmie 
of  its  development.    In  this  disease  the  tissue 
of  the  juxta-epiphyseal  regions  is  changed 
in  character:  instead  of  ending  m  a  narrow 
surface,  from  which  bone-formmg  capillaries 
project  vertically  against  the  epiphyseal  car- 
tilage, the  shaft  of  the  bone,  whilst  n  kets 
was  in  progress,  ended  m  a  layer  of  long, 
rregular  blood-vessels  embedded  m  soft  tissue 
of  considerable  depth.    In  the  abducted  posi- 
tion of  the  weight-bearing  limb  this  layer  o 
soft  tissue  would  of  necessity  be  alteied  m 
form,  the  outer  side  that  bears  the  greatei 
part  of  the  weight   being  comFCssed  the 
inner  side  being  stretched  out.    This  altem- 
tion  in  form  was  made  permanent  by  he 
calcification  of  the  soft  osteoid  tissue.    Ih  i^_ 
besides  the  physiological  reason  for  the  _g  eatc 
density  of  the  concave  side  ot  a  yieldmg 
rickety  bone,  there  is  further  a  patliologica 
one,  the  result  of  actual  bending_  o   the  bon 
at  moments  when  special  stress  is  brough  to 
.  tl.P  limb    Each  time  that  the  patients  weight  is 
"""T  o  ta  t-n  "i^^  limb  there  is  In  actual  bendmg 


Fig.  10.— Section 
through  the 
Kadius  ot  au 
Infant. 

There  is  n  i;ri;t!ii- 
stiok  rractuvc.  In 
the  CDiiciivity  <il' 
thu  bund  Uierc  is 
II  foniiatiiin  iif 
civUus,  I'iii't  "f 
wliicli  is  11  trniis- 
liioeiit  Ijiu-  111'  liya- 
liiio  ciii'tiliigi;. 
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in  severe  rickets  must  be  partly  due  to  what  amounts  to 
a  series  of  green-stick  fractures*  Now  in  some  examples 
-stick  fracture  the  callus  forms  only  in  the  receding 
angle  of  the  bend  (see  Fig.  10).  Looked  at  in  this  light,  the 
thickening  that  takes  place  in  the  concavity  of  rachitic  bones 
must  be  regarded,  to  a  large  extent  at  least,  as  an  effect  of 
repeated  small  traumata. 

After  early  childhood,  when  the  bones  are  sound,  abnormal 


"'vlit^Ir^tf  ff  •IPfi^'.'^'.^gf  ""'^teeu,  before  and  after  correction  of 
AiJcylosLs  of  the  Left  H.p  m  the  position  of  Adduction  and  Moxiou. 


postures  produce  bony  deformities  only  with  extreme  slowness 
bus  a  patient  of  mme,  aged  nineteen  years,  liad  worked  as  a 
barber  for  four  years  with  the  spine  in  the  posture  shown  in 
l*.g.  11.  owmg  to  the  presence  of  ankylosis  of  the  left  hip 
As  .soon  as  the  latter  dofornn-ty  was  corrected,  the  spine 
became  straight,  as  shown  in  Fig.  12.  Tn  tin's  case  no 
appreciable  change  in  the  form  of  the  bones  had  been  produced 

•  rowprno  Virefiow.  "The  Normal  Growth  of  Bonos  .-.nd  the  l)i«t,„.l.nn  * 
the  Bame  ly  Jlickets,"  Virch.  Archiv,  vol.  r,,     470,1803  °f 
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in  the  course  of  several  years.  If,  however,  the  patient  had 
been  a  young  child,  or  had  been  the  subject  of  rickets  or  some 
other  condition  entaihng  diminished  resistance  of  the  bones, 

there  is  no  doubt  that  the  vertebrae 
would  have  been  altered  in  form.  It 
is  to  be  remembered  also  that  in  many 
cases  of  flat-foot,  scoUosis,  etc.,  the 
deformity  may  develop  rapidly  and 
attain  a  severe  degree  before  there  has 
been  time  for  any  change  in  the  form 
or  structure  of  bones  to  take  place. 

Though  it  is  necessary  to  emphasise 
again  in  "this  place  the  importance  of 
Ihe  pathological  factor  in  the  produc- 
tion of   deformity,  the  real  value  of 
Wolffs  law  must  also  be  indicated.  It 
is  seen  in  cases  of  associated  deformi- 
ties that  date  from  early  childhood. 
When  the  bones  are  growing  rapidly, 
the   direction  of  increase  in  size  is 
readily  modified.    Thus  in  congenital 
wry-neck  that  is  left  uncorrected,  the 
half  of  the  skull  on  the  side  of  the 
contracted  sterno- mastoid  lags  behind 
in  growth,  and  the  condition  known 
as  facial  hemiatrophy  develops.  The 
lateral  deviation  of  the  head  in  con- 
v^w^  genital  wry-neck  also  entails  an  asym- 

Fig.  i3.-vertlcai  Section    metrical  position  of  the  truiik,  and  in 

the  course  of  growth  a  marked  scoliosis 
is  thus  produced  and  the  form  and 
internal  structure  of  the  whole  of  the 
spinal   column,  the   pelvis,  and  even 
of  the  lower  limbs  become  modified. 
In  this  instance  the  abnormal  static  condition  dates  from 
birth,  and   the  secondary  changes  in   the  spine,  etc.,  arc 
due  as  much  to  modiHcation  in  growth  of  cartilage  and 
bone  as  to  the  adaptive  processes  referred   to  by  Wolff. 
The  purely  adaptive  changes  in  bone  are  best  seen  in  the 
structure  of   bones  deformed  from    rickets  and  examined 


ot  Femur  of  Adult. 
Tliui-e  is  an  olil  nuOiitic  ciivvo, 
1111(1  the  bmie  iil'  tliu  coiicnvu 
siJc   is  Ki-eiilly  Uiiclioiieil. 
Tlicic  is  Mil  iiiciirvnl.iiiii  ol' 
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Fig.  14.— Verti- 
cal Section  of 
Xoiuial  Hum- 
erus of  Infant 
at  Birth. 


long  after  the  disease  has  been  recovered  from. 
Thus  in  the  femur  represented  in  Tig.  13^  the 
thickening  of  the  concave  side  of  the  rachitic 
bend  is  as  great  as  it  was  during  the  onset 
of  the  deformity.  The  nutrition  of  the  thickened 
part  of  the  bono  has  been  maintained  in 
accordance  Avith  Wolff's  law,  which,  in  the 
writer's  opinion,  does  not  give  the  complete 
explanation  of  the  causation  of  the  majority 
of  static  deformities,  but 


affords  an  explanation  of 
the  permanence  of  many 
of  them.  The  spontaneous  ^ 
disappearance  of  deformity  that  is  some-  ^ 
tunes  observed  in  the  bones  in  rickets, 
may  also  be  explained  by  the  same  law.' 

^  Further,  when  deformity  has  arisen, 
this  transformation  enables  the  skele- 
ton to  sustain  the  body- weight  in  its 
altered  circumstances.  The  physio- 
logical accommodation  .'■  in  the  vast 
majority  of  cases  is  an  effect  not  a 
cause  of  deformity.  As  a  remedial 
agent  the  transformation,  save  in  early 
childhood,  too  often  recalls  in  an  altered 
■sense,  the  ancient  saying,  "  Ars  longa, 
irifa  hrpjnH." 

Rickets.— In  England  rickets  ac- 
counts for  more  deformities  than  any 
other  single    affection.     Thus   it  is 
irnpo.ssible  to  omit  a  short  notice  ol 
the  disease  in  considering  the  patli- 
ology  (,f  deformities.    It  is  known  on 
the  Continent  as  the  "English  disease" 
on  account  of  the  first  thorough  treatise 
on  the  disease  being  of  English  ori-in 
In  IGOO  Gii.sson*  described  fully \]j 
rickety  deformities  and  suggested  their 
treatment  by  mechanical  support  and 
gymnastics. 


Fig.  b).— Vortiail  SGctioii  of 
Humerus  of  Child,  aged  two 
years,  who  liad  active 
Itickets. 
1,  of  jir<ili  fern  ling  ciuiilagn  ; 
2,  Iiij-er  iif  ostroiil  tissiio ;  3,' 
iippeniKisl  Idyoi  f.r  the  iliniiliy- 


'  Francis  Glissor,  w;,s  J-rofossor  of  AT,  ,i;  •  , 

'^c.ssoI  of  M..d„n„o  at  Cambridge  University . 
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Thouc^h  the  conditioia  of  the  bones  is  of  chief  interest 
to  the  su  geon,  there  are  many  eonsiderations  that  make 
dSable  to  recall  the  gene..l  Pf  olog^l 
The  disease  affects  the  ahmentary  tract  and  ^^"^^^^ 
orcan  sm  as  well  as  the  bones.    The  abdomen  :s  distended, 
hf  l  w  and  spleen  may  be  enlarged,  muscles  are  wea^ 
and  there  is  often  marked  nervous  irntabihty.    Before  the 
bone    become  altered  sufficiently  for  the  most  pix>mmen 
Sn  of  r  ckets-the  enlargement  about  the  epiphyseal  region 
To  be  produced,  there  is  a  condition  of  hyi^er.^mia  or 
est  on  which  has  been  observed  on  post-mortem  exami- 
Sn   and  of  which  there  is  sometimes  evidence  during 
Ufe  in  tenderness  of  bones.    When  the  extremities  of  the 
bones  hlv    become  enlarged  the  malady  has  existed  for 


1  '2  3 


Tl.e  "LeadHig"  is  more  marked  °- ^Ij^  I'^^r'   ^^^^^^^^  Section  has 

owing  to  the  sinking  in  at  the  junction  of  to  those 

blen  made  through  one  of  the  ribs,  and  it  shows  ^ones  1,  2,  3  simUa 
shown  in  the  humerus  m  Fig.  15. 

some  time.  To  appreciate  the  kind  of  ^^^-^g^  ^hat  exn^^ 
in  rickets  a  normal  bone  may  be  compared  ^^ith  one  that 
presents  marked  rickety  enlargement,  as  shown  J" 
indlSrespecuvely.  The  enlargement  at  the  ^^^^  ^ J;^^^^ 
lon<^  bones  is  fully  accounted  for  by  the  increase  m  amount 
ot  Ussue  at  the  epiphyseal  line,  and  m  a  severejase  I  k 
that  from  which  the  humerus,  Fig.  15,  was  taken  urc 
grler  part  of  the  enlargement  is  found  to  cons.st  of  soft 
Lsue;  fine  bony  spicules  can,  however,  be  fel  tin  the 
laver  3)  by  drawing  the  finger  over  the  cut  suilace  un 
;Ssing  up'on  the  head  of  this  humerus,  the  soft  tissue 
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of  the  surftice  of  the  enlargement  bulged  forwards.  The 
histological  changes  which  lead  to  the  formation  of  swellings 
ac  the  junction  of  the  ribs  with  the  rib-cartilages,  Fig.  IG,  are 
precisely  similar  to  those  observed  at  the  juxta-epiphyseal 
regions  of  the  humerus  and  other  long  bones. 

In  severe  rickets  marked  changes  occur  in  the  bone  of 
periosteal  formation.  This  is  more  porous  than  the  normal 
bone  in  texture.  In  Fig.  15  the  superficial  layer  of  periosteal 
bone  is  somewhat  more  porous  than  is  normal.  Sometimes 
the  change  in  the  periosteal  bone  is  more  marked  than  in 
the  epiphyseal  line.  When  this  is  the  case  there  is  a 
great  deficiency  of  lime  in  the  periosteal  bone.  Much  of 
it  is  osteoid  tissue.  Occasionally  in  rickets  islands  of 
hyaline  cartilage  are  formed  from  the  periosteum.  In 
rickety  animals  the  formation  of  subperiosteal  osteoid 
tissue  is  often  very  marked. 

In  membrane  bones,  such  as  those  of  the  skull,  changes 
occur  similar  to  those  described  above  in  periosteal  bone. 
This  Ls  especially  noticeable  at  the  sutures  of  the  skull 
where  distinct  thickenmgs  from  the  lormation  of  porous' 
bone  and  osteoid  tissue  may  arise.  When  this  formation 
of  bone  extends  over  a  considerable  area  of  the  skull,  the 
latter  has  a  resemblance  to  the  nodes  of  congenital  syphilis. 

The  seat  of  rachitic  deformity  in  any  individual  is  deter- 
mined partly  by  the  degree  of  pathological  change  in  the 
different  parts  of  the  skeleton.     In  Fig.  15  the  upper  end 
of  the  .shaft  of  the  humerus  is  more  extensively  affected 
than  the  lower  end.    In  the  body  of  an  infant  aged  one 
year  and  eight  months,  that  I  examined  by  the  courtesy  of 
rny  colleague,  Dr.  Leonard  Guthrie,  the  rachitic  changes 
at  the  costo-chrondral  junctions  were  very  pronounced  in 
the  bones  of  the  limbs  they  were  but  slight,  whilst  in  'the 
spine  they  were  only  just  beginning  and  were  confined  to 
the  lower  lumbar  vertebne.     This  child  had  suffered  much 
from  bronchitis  and  hence  the  ribs  had  been  the  seat  of 
much  motion  and  had  felt  the  effects  of  atmospheric  pres- 
sure, whilst  the  limbs  and  spine  had  been  at  rest  in  bed 
JTms  It  may  be  inferred  that  the  degree  of  rachitic  chancre 
at  any  part  will,  in  some   measure,  be   proportionate  to 
the  amount  of  wear  and  tear  of  the  part.     With  rccrard  to 
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the  pathological  changes  in  other  parts  of  the  body  the 
most  important  that  I  have  found  is  a  general  mcrease 
of  lymphoid  tissue.    This  is  marked  m  the  bronchial  and 
intestinal   mucous  membranes,   in  the   liver,  spleen,  and 
lymphatic  glands.     The  constancy  with  which  post-nasal 
adenoid   growths   occur  in   rickets  has   suggested   to  me 
the  probability  that  they  are  the  expression  of  this  same 
rachitic  change.    In  other  words,  I  believe  that  adenoid  vege- 
tations are  often  a  symptom  of  rickets,  though  I  do  not 
suggest  that  the  same  hyperplasia  may  not  sometimes  arise 
from  other  causes.  The  association  of  rickets  with  "  adenoids 
is  practically  important,  for  patients  relieved  of  nasal  obstruc- 
tion by  removal  of  adenoids  and  enlarged  tonsi  s  usua  y 
require  a  course  of  medical  treatment,  and  not  inlrequently 
deformities  of  the  spme,  thorax  or  limbs  are  present  and 
demand  orthopsedic  management.  ,  v  .  •  ,i 

Causation  of  Bickets.-Tho  hnportance  of  diet  m  the 
causation  of  rickets  cannot  be  over-estimated.    The  disease, 
it  is  true,  is  often  observed  ui  breast-fed  mfants,  but  the 
more  marked  cases  are  nearly  always  in  children  who  have 
been  brought  up  on  artificial  foods,  which  are  less  assmulable 
than  the  natural  raw  diet  proper  to  infants  up  to  the  age 
of  nine  months.    After  this  early  age  also  the  disease  can 
be  produced  by  errors  of   diet.     The   usual  one  consists 
of  -iving  excess  of  starch  and  insufficient   proteid  and 
fat     Cheadle   emphasises  the  importance  ot  givmg  sutt- 
cient   fat,   and   the   value   of   cod-liver    oil    proves  the 
necessity  for   this.     Systematic  sterihsation  ot   milk  as  a 
preventive  of  tuberculosis   plays  a  part  m   the  produc- 
tion of  rickets.    That  other  factors  besides  diet  contribute 
to  the  production  of  rickets  is  well  known.    Good  hygiene 
is  required  as  well  as  good  food  for  the  prevention  and  m 
the  treatment  of  rickets.     Another  factor,  namely,  heredity 
is  in  my  opinion,  undoubtedly  present  in  a  lair  number  of 
cases   and,  as  in  other   pathological  conditions,  must  be 
regarded  as  a  predisposing  cause. 

The  period  of  life  at  which  rickets  becomes  pronounced 
is  usually  the  first  few  months  after  birth,  and  not  inany 
cases  develop  after  the  age  of  two  years.  In  a  few  in- 
stances the  onset  of  the  disease  has  appeared  to  be  as  late 
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as  seven  or  eight  years.  Another  period  of  life  at  which 
skeletal  deformities  frequently  arise  is  at  the  ajjproach  of 
puberty.  These  deforinities  are  attributable  in  part  to  mus- 
cular weakness,  but  there  is  usually,  in  addition,  a  weak- 
ness of  bone,  a  condition  termed  rickets  of  adolescence. 

Rachitis  Adolescentium .— This  term  is  used  somewhat 
vaguely.  Distinction  should  be  made  between  three  con- 
ditions:  (1)  Persistence  of  rickets  from  infancy  into 
adolescence;  (2)  recrudescence  of  rickets  during  adoles- 
cence after  an  interval  of  freedom  from  the  disease;  (a) 
rickets  appearing  for  the  first  time  during  adolescence. 

It  IS  not  uncommon  to   find  among  those  who  apply 
lor   treatment  of  deformities   children   of  ten  to  twelve 
years  who  have  every  symptom  of  rickets  :  tumid  abdomen 
swollen   epiphyses,    disordered   digestion,   muscular  weak- 
ness, etc.    In  some  of  these  either  a  continuous  history  of 
rickets  from  mfkncy  or  a  period  of  rickets  during  infancy 
tollowed  by  a  period  of  comparative  health  can  be  obtained 
In  another  class  of  cases  there  is  no  history  of  infantile 
rickets,  but  during  adolescence  osseous  and  muscular  weak- 
ness, accompanied  by  anaemia  and  the  occurrence  of  various 
cleiormities. 

As  a  typical  instance  of  the  latter  type  of  rickets  of 
adolescence,  the  following  case  may  be  briefly  noticed 

A  girl  I. v.,  of  plu.ni;  and  well-nourished  appearance,  aged  ten  years 

re»|..ral,o„  wa,  marked  l,y  an  occasional  deep  ins^  l™"  ''' 

«Sh,ng  expiration.    No  sign  of  !„„,,  or  otl,,..  '  li„a  e  wa  pr  i  Tl,;' 
|.  .ticn  was  groiv.ng  rapidly  in  statnrc.     Under  treatnn^nt  H 
the  enlargement  of  the  rib,,  and  the  pain,  i„  Z  IZt^^JZ"""' 

Mr.  CIcrriont  Liicas*  has  observed  evolipnl  .,il„.   ■  • 
and  a  soxt,al  rteurosis  in  this  elxss  of  cT^l^'t  l"";;: 
nckot,,  ,s  coneorned,  these  two  sj„,pto,„s  would  appear  1 
mo  to  bo  aoeulental  eonoondtants,  /!,r  i„  ,  ,„„,-ke,l 'e^l^e  ^( 

•  L,n,„,  vol.  i.,  ,8«3,  ,,  W3;  „„,  ^  ^.^ 
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persistent  rickets  in  a  girl  aged  ten  years  I  found  ^  urin. 
taken   at   different   periods   at   the   day  to  be  hoe  tiom 

'X'uminnria  and  neuroses  are  more  eomm only  observed 
in  rheumatoid  arthritis,  which  is  not  y-^^^™  ^^^^f  ^^^'^ 
hood  and  adolescence  and,  by  givmg  rise  to  flat-foot  and 
other  pressure   defornnties,  may   easily   be    mistaken  lox 

'"^Congenital  Rickets.-Belief  in  the  occurrence  of  intra- 
uterine rickets  has  to  a  large  extent  been  lost  m  Great 
BritZ  owing  to  the  fact  that  at  least  two  other  condrtions- 
S  inism  and  achondroplasia-quite  distnrct  from  r,ck  ts 
had  been  mistaken  for  this  disease.    Yet  Kassowitz,  m  one 
o  Ihe  most  recent  (1881^  andmost  thorough  mvesUg^^^^^^^^^^ 
the  subject,  says:-"  But  still  it  is      J  beheye  suffic-n^^^ 
known  that  in  the  great  majority  of  cases  ^-^^^^  J^^S^^^^^"^ 
a  very  early  period  of  intra-uterme  development  Most 
l^Zi  stilf  make  the  error  of  ^eliev-g  eongemU^.^^^^^ 
to  be  a  rare  conditfon,  whilst,  according  to  my  experience, 


Fi.^  17.    1).-.  H,.Ulou-sCascot  CongL.,aUilDefonmty. 


OONGENITAL  RIGKETS. 


31 


this  is  by  no  means  the  case."  This  oiDinion  is  based  on 
the  carefiil  histological  examination  of  new-born  children. 

I  have  carefully  examined  the  bodies  of  many  stillborn 
infants,  but  I  have  never  found  any  macroscopic  rachitic 
changes  in  the  bones. 

A  striking  case  of  congenital  deformity  has  been  published 
by  Dr.  T.  C.  Railton,  and  by  his  courtesy  and  that  of  the 
editor  of  the  British  Medical  Journal  I  am  permitted  to 
reproduce  (Fig.  17),  a  photograph  of  the  patient. 

Dr.  Eailton*  gave  the  following  history  of  the  case:— 

A.  W.,  aged  seven  months,  was  brought  to  the  Clinical  Hospital  on 
April  24th,  1893,  on  account  of  certain  deformities  of  the  limbs,  which 
are  shown  in  the  accompanying  photograph  [Fig.  17j. 

Fersonal  History .—IL&v  mother  stated  that  these  deformities  were 
m  existence  at  the  time  of  her  birth,  and  that  the  peculiar  softness  of 
the  back  of  the  head,  to  be  presently  mentioned,  was  remarked  about 
the  same  time.  The  child  had  always  sweated  a  great  deal,  and  her 
limbs  had  been  noticed  to  be  tender  when  they  were  handled,  especially 
the  left  arm.  These  points  were,  of  course,  carefully  inquired  into,  and 
apart  from  the  evidence  of  the  bones  themselves,  whicli  one  could 
hardly  imagine  to  have  become  so  completely  and  universally  deformed 
had  the  rickets  commenced  after  birth,  there  remained  no  reasonable 
doubt  that  the  child  had  come  into  the  world  with  the  disease  fully 
developed.  She  had  been  brought  up  at  the  breast  until  she  was  two 
months  old,  and  subsequently  she  had  been  fed  upon  condensed  milk 
>She  had  not  cut  any  teeth. 

Famibj  History.— ThQTQ  was  no  family  history  pointing  to  syphilis  • 
the  mother  certainly  had  miscarried  once  (after  the  birth  of  her  second 
living  child),  but  none  of  her  children  had  shown  any  symptoms  either 
of  snuffles  or  ra.sh.  She  herself  had  suffered  from  rickets  in  childhood 
and  as  a  consequence  had  bow  legs  and  a  somewhat  contracted  pelvis' 
Of  the  four  other  children  of  the  family,  I  had  the  opportunity  of 
examining  one,  aged  two-and-a-half  years,  and  found  beading  of  the 
n\m,  enlarged  epiphyses  of  the  radii,  slightly  bowed  tibite,  but  no  signs 
of  .syphilis.  The  mother  had  not  been  in  ill-health  during  the  time  she 
was  carrying  the  patient. 

CrmlUion  rm  Admission.— On  her  admission  the  following  notes  of 
the  child's  condition  were  taken  :-She  has  an  intelligent  face,  with 
goo<l  though  very  thin  features,  the  sucking  pads  showing  distinctly 
>ler  height  is  eighteen  inches  instead  of  twenty-four,  her  weight  six 
IK.unds  ,n.stead  of  nineteen  pound.s.  Her  limbs  and  body,  except  the 
abdomen,  are  emaciated.  There  are  no  blood  extravasations  and  no 
indications  of  cachexia.  The  forehead  is  rather  bo.s.sy,  but  the  vertex 
of  the  skull  IS  not  flattened.  The  anterior  and  posterior  fontanelles 
♦  T.  G.  fUiltoii,  //)•(/.  AM.  Jiiiini.,  Juno  10,  lH<.)i. 
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and  the  sagittal  suture  are  widely  open,  and  there  are  small  lateral 
fontanelles  at  the  inferior  angles  of  the  parietal  bones.     The  °iem- 
branous  part  of  the  occipital  bone  is  quite  unossified,  so  that  ^e^l 
soft  and  yielding  wherever  pressure  is  applied    The  neck  is  thin  but 
not  shorthand  there  are  no  fatty  swellings    The  thyroid  gland  can  be 
felt    The  chest  has  the  sternum  thrown  forwards,  and  there  are  well- 
marked  beads  at  the  junction  of  the  ribs  with  their  cartilages,  and  also 
smaller  beads  behind  in  the  region  of  the  angles    In   ront  a  deep 
transverse  groove  passes  outwards  and  downwards  from  the  ensiform 
cartila-e     The  abdomen  is  globular,  and  shows  no  enlargement  ot 
either  liver  or  spleen.   The  patient  moves  both  upper  and  lower  ex- 
tremities perfectly  well.    The  arms  are  shortened  by  the  extreme 
distortion  of  the  humeri,  so  that  the  tips  of  the  fingei-s  barely  i^ach  the 
junction  of  the  upper  and  middle  third  of  the  thighs.    At  the  upper 
end  of  each  humerus  there  is  an  abrupt  bend,  with  the  convexity  turned 
towards  the  axilla,  and  the  corresponding  receding  angle  is  visible  on 
the  outer  side  of  the  arm  below  the  acromion  process    There  is  no 
thickening  of  the  shafts  of  the  humeri  or  of  any  other  bone,    in  each 
forearm  there  is  a  curvature  of  the  radius  and  ulna,  with  the  concavity 
forwards,  especially  marked  on  the  left  side.     There  is  little  or  no 
enlargement  of  any  epiphysis  in  the  upper  extremities^    The  hands 
are  small,  and  have  long,  delicate,  tapering  fingers.     The  lower  ex- 
tremities are  greatly  shortened  by  their  various  curvatures,  and  are 
habitually  folded  in  tailor  fashion,  much  the  same,  I  imagine,  as  they 
were  in  the  womb.    The  lower  epiphyses  of  the  femora  are  enlarged. 
The  femora  themselves  are  much  curved,  with  the  convexity  outwards. 
In  the  middle  of  the  left  femur  there  is  a  green-stick  fracture,  bending 
the  lower  half  forwards  and  causing  a  projection  behind  and  externally. 
The  tibia;  are  the  most  deformed  bones  in  the  body,  the  upper  two- 
thirds  in  each  leg  being  much  curved,  with  the  convexity  forwards, 
while  at  the  junction  of  the  lower  with  the  middle  third,  there  is  an 
abrupt  bend  backwards,  leaving  a  strongly  projecting  angle  m  front. 
The  lower  third  on  each  side  has  two  curves,  so  that  there  is  a  con- 
vexity both  forwards  and  outwards.     On  the  left  side  this  double 
curvature  is  exceedingly  abrupt.    The  feet  are  small  and  well  lormed. 

Aflcr-history  and  Trmtmcnt.—MiQt  admission  it  was  observed 
that  the  child*  perspired  profusely  during  sleep,  so  that  the  sweat 
stood  in  beads  upon  her  forehead.  Bhe  showed  great  tenderness  in 
the  limljs  when  they  were  handled. 

The  child  unproved  under  treatuieut,  but  after  leaving 
hospital  died  of  broncho-pneumonia. 

The  deformity  of  the  lower  limbs  in  this  case  recalls 
that  seen  in  some  instances  of  achondroplasia,  and  in  all 
probability  rickets  was  super-added  after  birth. 

Achondroplasia  is  cliaracteriscd  by  deformity  of  the 
t\r!tai  skeleton,  affectin<r  the  bones  of  the  limbs  and  the 
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base  of  the  skull.     The  membrane  bones  of  the  skull  and 
the  clavicles  are  normal.     The  long  bones  are  shortened 
and  thickened,  hard  and 
compact.     By  the  kind 
permission  of  the  Coun- 
cil of  the  Chnical  Society 
of  London  and  Dr.  Arch- 
ibald E.  GaiTod,  I  am 
able  to  give  an  illustra- 
tion  of  a  typical  case 
(Fig.  18). 

Porak*  is  of  opinion 
that  achondroplasia  un- 
dergoes its  full  evolution 
during  the  first  half  of 
pregnancy,  whilst  riclvets 
develops  during  the  se- 
cond half  of  pregnancy 
and  is  in  full  activity  at 
the  time  of  birth. 

The  accompanying 
sketch  (Fig.  19),  of  the 
bones  from  a  stillborn 
infant     affected  with 
achondroplasia   is  bor 
rowed  from  Porak's  me 
moir.   The  absence  of  cartilage 
inthebones  is  astrikingfeature. 

Another  condition  not  in- 
frequently mistaken  for  rickets 
IS  a  dydrophy,  not  as  yet 
definitely  named.  The  sub- 
.jects  of  it   are  generally 


Fir;. 


S.-Achoudroplasiai»  a  Girl  aged  six  years 
(Dr.  Archihcdd  Garrod's  Case.) 


Stunted    growth,   and  thcii 


.joints  po.s.sess  remarkable  mob- 
ility. The  fingers,  which  tend 
to  have  a  square  shape,  can 
sornotunes  be  bent  back  ahnost 


•  Porak,  "  L'Achondroi,In.«if." 
%necoIogie,  1890. 
D 


^'^:.}!^:~^°'"'^  °^  I-owor  Limbs  of  ,1 
.St.ll-boru  Cluld,  the  subject  of  Achon. 
drojila.siu. 

(////'!•  rnrid.-.) 
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to  touch  the  dorsum  of  the  hand.  In  some  of  these  cases 
kyphosis  or  contractures  of  the  knee-  and  ankle-jom  s,  m 
others  genu  valgum  may  be  present.  Many  such  patients  are 
intelhgent,  other  are  idiots  of  the  Mongohan  type.  In  a 
case  now  under  my  care  there  was  plain  evidence  of  con- 
-.enital  syphihs.  In  these  cases,  which  appear  to  have 
nothing  to  do  with  cretinism,  not  much  can  be  promised 
in  the  way  of  improvement.  . 

Syphilis.-In  early  mfancy  slight    congenital  specific 
enlargement  involving  the  juxte- epiphyseal  regions  of  several 
bones  may  mislead  the  observer  into  mistaking-^ the  condition 
for  rickets.     More  pronounced  syphilitic  mf^amma  ion  m 
the  same  regions  will  be  readily  distinguishable  by  he 
accompanying    "  pseudo-paralysis."  _  Parrot    confused  the 
bone  lesions  of  congenital  syphilis  with  those  of  rickets.  In 
orthopaedic  practice,  as  in  other  branches  of  medicme  the 
observer  should  be  ever  on  the  watch  for  evidences  of 
syphilis,  especially  in  aberrant  cases.    The  antenorly-bowed 
tibi  that  L  inLquently  occur  in  syphilitic  children  may 
be  distinguished  from  those  of  rickets_  by  their  foxm  and 
concomitant  symptoms  and- by  the  thickening  of  he  bone 
that  occurs  in  the  former  condition.    Tertiary  ^ypl^^^l^^J^^^ 
been  recognised  as  the  cause  of  some  cases  of  spmal  disease 

and  deformity.  . 

Syphilitic   affections   of  joints  are   not  always  of  tbe 
■rapidly  destructive  character  made  famihar  Pf .^.f ^f^^ 
preparations.    In  some  cases  of  chronic  joint  disabihty  ha 
have  resisted  other   treatment,  I  have  found  a_  thoiough 
course  of  iodide  completely  restore  the  part  to  its  normal 

condition.  .  „u;,-,io 

Fragilitas  Ossium  leads  to  deformity  from  the  multiple 
fractures  that  readily  occur.  In  a  case  that  recently  came 
into  my  charge-a  boy  aged  ten  and  a  half  months-tlie 
symptoms  of  both  syphihs  and  rickets  were  combmed, 
lending  some  support  to  the  suggestion  made  by  KassoNviu 
that  congenital  syphilis  may  in  some  cases  be  provocatne 
of  rickets  by  producing  disturbance  ot  nutrition. 

Osteitis  Deformans,  osteomalacia,  and  other  diseases  oi 
bones  are  usually  of  a  progressive  character,  and  otter  Dui 
little  scope  to  the  surgeon. 
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Rheumatoid  Arthritis—Rheumatoid  arthritis,  or  osteo- 
artlintis,  is  no  more  a  joint  disease  than  riclcets  is  a  bone 

disease  indeed,  m  many  ways  these  two  affections  resemble 
each  other. 

The  influence  of  heredity  is  very  marked,  and  although 
the  grosser  symptoms  of  the  disease  do  not,  as  a  rule,  show 

rthHtt"        ?  '1"^'  '''''  rheumatoid 

arthntis  are  met  with  among  infonts  and  children 

In  osteo-arthritis,as  in  rickets,  the  nutrition  of  the  whole 

^^§-^^t^«^  °ften  seriously 
attected.  The  nervous  organs  are  so  far  deranged  that  many 
observers  attribute  the  articular  changes  to  "trophic  nerve 
influence.  Neuralgias,  neurasthenia,  etc.,  are  of  common 
occurrence  ^^^i^^u 


Sometimes  severe  peripheral  neuritis  is   observed  and 
71^  deformity.    Thus,  in  a  case  of  rheumatoid 

arthritis  that  Dr  G.  A.  Sutherland  brought  to  my  notice 
rS  f  T       f  calfiuscles  Jdi^g  "0 

L  rrLf  ^^"^^^P^^      f°"rteen  days 

m  a  woman  aged  seventy- two. 

Vasomotor  disturbances,  such  as  "dead  fingers"  and 

^eSrclLcr"'        T  ^-^-^"-^ly  -en.    Some  desmo 
far   ofT  r     T        ^"P"yt^^^'«  contracture,  are  at  times 
part  of  a  general  rheumatoid  arthritis 

foUow'\h1T^  '^''^  are  as 

i  Xd  out  !n  1  ^  "  V'  ^^'"^^  ^^^"^^^^^  -^-brane 
s  bu  ged  out,  and  where  the  capsule  of  the  joint  is  weakest 

protrusions.  In  many  cases  there  is  hyperplasia  of  thp 
connective  tissue  of  the  synovial  mcmbra/e\-esuhmg  t  the 
^rmation  of  numberless  pear-shaped  projection    ^.  f" 

sSn  in  th^r"'.  ^^^^^  conditionoft  n 

seen  in  the  skm  about  some  chronic  ulcers  of  the  le^ 

rated  torn  Te  ^^"'^  1  '^"^7''^^  ^^"^  ■'^^^"^^"-^  becomo^'sepa- 
rated  trom  the  membrane  from  which  they  snrhitr  and  .n 

constitute  one  variety  of  loose  bodies  which^cSnllts 
X    aTCft"'  ^--^^^'^^i--'         the  cartilage  in'Xm 

ioiYt  aftr  Lh  ,  ^"PP'^"^  dissecting  a 

J  nnt  after  death  do.ens  of  these  calcified  loose  bodies  fall  oUt. 
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The  articular  cartilage,  like  the  synovial  membrane,  under- 
goes inflammatory  hyperplasia.  The  multiplication  of  the 
cartilase-cells  loosens  the  fibres  of  the  cartilage  matrix,  and 


Fig  20.-The  Lower  End  of  a  Femm^  with  the  Patella,  showing  changes  due  to 

Osteo-ai-thritia. 

where  the  cartilage  is  exposed  to  friction  the  surface  of 
the  cartilage  becomes  fissured,  and  some  of  the  cells  escape 
into  the  joint-cavity.  This  gives  the  cartilage  a  velve  y 
appearance  (Fig.  20,  4).  This  velvety  cartilage  ^-^'^^ily 
worn  away,  exposing  the  bone,  as  at  2  (Fig.  20).  ine 
exposed  bone,  if  the  joint  is  much  used,  becomes  grooved 
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from  friction,  and  assumes  a  peculiarly  increased  density  which 
gives  It  an  appearance  like  the  glaze  on  porcelain.    At  its 

.5 


'  a„a  t„e  .......  .,e.  o. 

.ng  of  area«  of  dense  fbroid  ti^su     ^Sed        co  K  ''""t^^ 

nncleate,!.     Tl,e.,8   cells  are  supported  bv  ponnir     '.    '""  °^  "'"'ti- 

Mar„,,jau.ry  new  tissue  rescmblin.  tho.,e  desc.C  underl  4  Tr'''^.'''""'' 
frr.m  the  synovial  membrane  srowins?  for  a  shn.-f  ,K.r        '     '  ''erived 
2l...^ter  Of  urate  of  s«la  crys^ls  in^l^^  art      ar^   n^^^^^^^^^  '  ^'^"■•'t" 

-.  normal  fatty  mnrro.v ;  8,  iy„„u.,ia  n,  r   w  ^  '"''''^^'^  • 

I  (m  tl,e  bone),  focus  of  ll.e  newly  f.,nned  libro^.  I,        "  ''"-'y  ; 

•'i.p"  at  2;  10.  periostcun,.    In  this  "'"^'^ 
ofU,ne„ororca.tila«e,but  resembles  the  inllammnto  v  f,," 

in  the  soft  tUsues.  "mammntoiy  f„ei  soon  around  gouty  "  tojilii  " 

margin,  where  it  is  not  exnosed  fn  frinf;  .i 
fro,,,  the  infla„„„„t„ry  ovoZwth  form  „ 

cartilage  thoro  rc^.U^a  grow  h     Tone  (  'x o^^^^^^^ 

that  for,„cd  of  cartilage  rest,     Tho  hi«^!l  " 

in^a         Of  osteo-arth^'rit.  co„,  Je^/ ^^'^^-1  rrL" 
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The  "lippin°-"  of  the  cartilages,  as  the  formation  of 
ecchondro-cxostoses  is  commonly  termed,  is  in  some  cases 
extreme  ;  a  large  coUar  turned  away  from  the  articular 
surface,  and  consisting  chiefly  of  bone,  then  exists,  ^ow 
and  agam,  m  osteo-arthritis,  the  denuded  bony  surfaces 
instead  of  becoming  mdurated  (porceUanous),  are  rarefied 
and  worn  away  progressively,  so  that  hi  this  way  deformity 
arises   either  "by   allowing    displacement   ("dislocation  by 
deformation"),  or  by  interlocking  ("ankylosis  by  deforma- 
tion ")    Neither  fibrous  nor  osseous  ankylosis  occurs  m  m- 
arthrodial  joints  in  osteo-arthritis,  but  the  bodies  of  contiguous 
vertebrae  may  become  joined  together  by  bridges  •  of  bone. 
The   changes  in  the  vertebrte  are  known  as  spondyLiUs 
deformans.     The  histological  changes  of  osteo-arthritis_  of 
infants  include  besides  the  changes  in  the  jomts  excsesive 
proliferation  at  the  epiphyseal  lines  (osteo-chondritis) 

Chronic  Dry  Ulcerative  Arthritis  is  a  term  apphed  to 
conditions  similar  to  osteo-arthritis,  but  marked  anatomically 
rather  by  degenerative  than  proUferative  processes  m  the 
articular  cartilages,  the  matrix  of  which  becomes  fibnl- 
lated  and  fissured,  Avhilst  the  proliferation  is  wantmg.  it  is 
met  with  chiefly  in  the  malum  coxcb  senile,  and  is  regarded 
as  a  senile  disturbance  of  _  nutrition.  It  is  not  chmcal.y 
separable'  from  osteo-arthritis. 

Chronic  Traumatic  Arthritis  Deformans.  -  Arthritis 
deformans  may  result  from  injury  to  a  joint.  Thus  after 
a  shght  injury  to  the  hip-joint,  deformity  may  gradually  be 
produced,  and  in  such  cases  medical  men  have  been  wrongly 
suspected  of  having  overlooked  a  fracture.  _ 

Arbuthnot  Lane*  regards  such  a  condition  as  snnply 
traumatic.  The  close  study  of  many  such  cases  has  con- 
vinced me  that  this  view  is  untenable.  After  a  period  ot 
rest  in  a  simple  traumatic  case  exercise  of  the  joint  improves 
the  condition  of  the  part  instead  of  producmg  the  changes 
that  are  correctly  described  by  Lane  in  the  hip-jomt:— 

If  sucli  a  joint  be  examined  after  deatb,  the  head  of  the  femur 
and  the  acetabulum  are  found  to  be  completely  altered  in  fo"n  ^nd 
character.    The  oppo.sing  surfaces  of  the  innominate  bone  and  iemur 
are  rubbed  down,  sclerosed,  and   eburnated,  while  jvround  tlicse 
*  Aibulhnot  Liine,  ■'  Clinical  Lectures,"  1897,  p.  70. 
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eburnatecl  surfaces  there  is  an  abundant  deposit  of  more  or  less  dense 
bone  whose  obvious  function  is  to  compensate  for  the  altering  direction 
in  which  force  is  transmitted  through  the  joint,  and  to  render  it  as 
secureas  possible  under  the  circumstances.  The  capsule  has  become 
thm  and  lax  and  has  ceased  to  perform  most  of  its  normal  functions, 
ihe  synovial  membrane  in  the  joint  is  bulky,  and  contains  an  ab- 
normal amount  of  synovia.  The  causation  of  the  several  changes  here 
described  IS  quite  obvious  .  .  .  The  opposing  surfaces  of  articular 
cartilage  have  been  bruised  sufficiently  to  interfere  with  their  vitality, 

rTl  i'"  tT"°,  T  '"f '"P^^"^^"  damaged  tissue  it  is 
removed.  The  habitual  transmission  of  force  through  the  damaged 
joint  results  in  the  progressive  destruction  of  the  remainder  of  the 
articular  cartilage,  m  the  exposure,  eburnation,  and  the  progressive 
gradual  destruction  of  the  subjacent  articular  lamella  of  bone.  These 
changes  are  followed  by  the  others  already  described,  the  factors 
determmmg  their  evolution  being  solely  n,echanical. 

In  several  cases  of  the  kind  that  I  have  carefully  watched 
I  have  been  able  to  find  the  general  symptoms  of  osteo- 
arthritis, though  there  were  no  pronounced  anatomical 
changes  m  any  save  the  injured  joint. 

On  the  other  hand,  in  cases  where,  owing  to  traumatism 
ot  joints,  fibrous  ankylosis  has  occurred,  it  is  familiar  to  all 
that  after_  breaking  down  the  adhesions  movement  forms 
the  most  important  factor  in  the  restoration  of  the  ioint  to 
Its  normal  W  It  is  therefore,  in  my  opinion,  probable 
that  m  all  cases  of  deforming  traumatic  arthritis  the  trauma 
only  serves  to  awaken  into  activity  a  local  expression  of 
a  general  pathological  condition. 

The  essential  nature  of  osteo-arthritis  is  disputed  The 

V^^^^  i  "^'f'"^'?  'T^'^  auto-intoxication. 
Kecontly  Bannatyne^  and  Wohlmann  have  advanced  the 
view  that  the  more  acute  forms  are  due  to  infection  the 
more  chromc  to  degeneration.  In  the  course  of  making'over 
2  000  autopsies,  I  have  frequently  studied  the  pathological 
hangos  m  th,s  condition,  which  I  regard  as  essentially  a 
chronic  mfiammatory  process,  associated  with  degeneration 
•n  varymg  degree.  Atheroma  of  arteries  is  often  associated 
w^h  the, omt  changes     The  histological  lesions  o 

W:  S"f!  ''''  "^^i— tory  and  degenerative 
change,s  The  former  are  shown  by  proliferation  of  con- 
nective-tissue elements.    (>S'ee  Eig.  21.) 

•  Bannutyno,  "  Rheumatoid  Arthritis,"  1898. 
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The  efiect  of  these  anatomical  changes  depends  upon  their 
degree.  In  the  more  advanced  stages  dislocation  or  inter- 
locking may  occur.  The  latter  condition  has  been  termed 
ankylosis  by  deformation  "  (Volkmann).  It  closely  resembles 
the  effects  of  tabetic  arthritis  (Charcot's  disease).  Slight 
degrees  of  stiffness  of  joints  are  common  in  osteo-arthritis, 
and  forcible  passive  movement  is  then  sometimes  advisable. 
This  operation  is  sometimes  spoken  of  as  "  brealdng  down 
adhesions,"  though  it  is  to  be  remembered  that  true  intra- 
articular adhesions  do  not  form  in  osteo-arthritis.  The 
resistance  to  movement  is  due  to  irregularities  in  the  articu- 
lating surfaces  and  changes  in  the  peri-articular  structures. 

The  course  of  rheumatoid  arthritis  is  chronic,  and  tends 
to  be  progressive,  with  intervals  of  remission  of  symptoms. 
Ky  proper  diet  and  medical  treatment  a  great  deal  can  be 
done  to  alleviate  the  sufferings  of  the  patient,  and  especially 
in  the  young  and  neurasthenic  diet  is  of  the  hrst  importance. 

The  most  difficult  cases,  as  far  as  treatment  is  concerned, 
are  those  in  which  there  is  chronic  effusion  into  the  joints. 
As  an  instance,  I  may  record  the  following  case: — 

Mrs.  S.,  a  Jewess,  aged  fifty-nine,  came  to  the  North- West  London 
Hospital  with  great  fluid  swellings  in  both  elbow- joints,  of  three  years' 
duration  ;  and  pain  and  creaking  in  the  knee-joints. 

At  the  age  of  thirty-six,  in  spring,  about  six  months  after  a  baby 
was  born,  she  was  seized  with  a  "  rheumatic  "  attack  in  the  right  knee. 
The  attack  lasted  some  months.  Towards  the  end  the  arms  became 
affected.  The  doctor  took  the  temperature,  and  found  that  there 
was  some  fever. 

Three  years  later  she  was  attacked  in  the  arms,  but  did  not  feel 
feverish.  She  was  ill  for  several  weeks.  An  acquaintance  recom- 
mended two  ounces  of  mustard  in  half  a  pint  of  gin.  Of  this  formidable 
remedy  the  patient  took  a  wine  glass  twice  a  day  for  ten  days.  At 
the  end  of  that  time  she  felt  well,  and  was  free  from  pain  for  nearly 
twenty  yeans.  Her  next  attack  occurred  at  the  age  of  fifty-six.  She 
had  then  been  in  London  some  years.  The  knees  and  arms  were 
affected,  the  knees  more  severely  than  the  arms.  She  had  fourteen 
Turkish  baths,  and  was  relieved  a  little.  The  doctor  ordered  her  cod- 
liver  oil,  maltine,  and  iron  and  quinine.  Since  this  attack,  which  was 
eleven  years  ago,  the  patient  has  never  been  free  from  jjain.  During 
the  last  three  and  a  half  years  the  disease  has  progressed,  chiefly  in 
the  elbows.     The  jaw  has  been  stili'  for  three  and  a  half  years.  A 

couple  of  sulphur  baths  were  taken  at  Hospital  (London) 

but  no  good  was  obtained.    The  patient  then  tried  the  hot-air  bath 
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six  times  ;  no  relief  at  all.    She  could  not  say  that  any  kind  of  weather 

makes  the  condition  better  or  worse.     At  ■         Hospital  (Lpndon) 

blistering  was  tried  three  times  ;  it  gave  no  relief.  Iodine  painting 
.seemed  to  relieve,  but  caused  eczema.  Hutton  (bone-setter)  gave  black 
liniment  with  CHCI3  in  it ;  no  relief.  Rubbed  bj''  a  nurse  every  day  for 
fourteen  days,  Sundays  excepted  ;  this  made  left  elbow  swell  to  double 
former  size,  and  increased  the  pain.  Went  to  Bath  in  March,  1894  ; 
remained  four  weeks  ;  first  fourteen  days  had  hot  baths.  This  did  her 
no  good.  Went  into  a  Homoeopathic  Hospital,  where  she  had  "  white 
powders"  and  six  vapour  baths.     This  did  no  good.     She  had  no 


previous  illne3.s.  Has  pain  in  chest;  (?)  indigestion  ;  no  shortness  of 
I>reath  or  swolling  of  legs. 

Neither  mother  nor  father  had  rheumatism.  She  is  the  only 
lurvivor  of  eleven  cliildren,  the  rest  died  in  infancy  and  childhood. 
She  has  four  children  ;  one  has  asthma  and  bronchitis,  one  healthy  until 
two  or  three  years  ago,  when  he  had  slight  stiffness  in  right  arm.  At  one 
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time  the  patient  had  severe  neuralgia  right  side  of  face  ;  for  this,  four 
teeth  were  taken  out  without  relief.  The  pain  yielded  to  medicine. 
Now  she  has  pain  about  the  affected  joints,  cramp  in  calves  and  feet. 

I  have  given  the  chief  points  in  the  history  of  this  case 
in  order  to  emphasise  the  great  difficulty  there  is  in  the 
treatment  of  obstinate  rheumatoid  arthritis. 

The  surgical  bearings  of  rheumatoid  arthritis  are  many. 
Spondylitis  deformans,  when  severe  and  painful,  may  requne 
the  adaptation  of  a  spinal  support  for  the  prevention  of 
deformity  and  the  arrest  of  pain.  Arthritis  of  the  hip  and 
knee  are  also  much  benefited  by  rest,  and  not  infrequently 
require  supporting  apparatus. 

When  joints  are  stiff  and  contracted  forcible  passive 
movement  may  be  called  for.  This  proceeding  is  made  much 
easier  and  less  painful  to  the  patient  by  the  use  of  the 
hot-au'  bath.  The  best  form  of  this  bath,  where  there  is 
an  available  electric  supply,  is  the  "  GreviUe,"  the  value  of 
which  was  demonstrated  to  me  by  Mr.  William  Armstrong, 
of  Buxton.  The  heat  is  generated  by  electricity,  and  hence 
it  has  not  the  drawback  of  apparatus  heated  by  gas.  The 
temperature  is  regulated  with  great  precision,  and  the  appa- 
ratus for  various  parts  of  the  body  can  be  placed  on  the 
patient's  bed.  In  Figs.  22  and  23  the  apparatus  is  designed 
for  application  of  heat  to  the  thighs. 

A  temperature  of  from  300°  to  340°  F.,*  continued  for 
about  forty  minutes  is  the  most  usefiil,  and  the  local 
effect  in  the  way  of  increasing  the  mobility  of  joints  is 
very  great.  This  method  of  treatment  should  only  be 
employed  under  close  medical  supervision. 

Sometimes  the  pain  in  the  neighbourhood  of  joints^  can 
be  relieved  by  drilling  the  bone  with  antiseptic  precautions. 
This  simple  procedure  acts  by  relieving  intra-osseous  tension, 
as  may  be  readily  understood  on  noting  the  new  inflam- 
matory tissue  shown  in  the  interior  of  the  bone  in  Fig.  21. 

When  obstinate  effusion  is  present  in  one  or  two 
joints,  aspiration,  drainage,  or  even  excision  may  be 
re  quired. 

*  Dr.  A.  P.  Luff  (Fi-actilioner,  February,  189i),  p.  173)  points  out  that  this 
temperature  us  registerofl  by  the  thermometer  at  the  side  of  the  bath  is 
probably'  higher  than  that  of  the  air  close  to  the  skin. 
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There  is  no  affection  in  which  there  is  more  scope  for 
co-operation  of  physician  and  surgeon  than  in  this. 

G.  F.  Still,  in  the  "Transactions  of  the  Royal  Medico- 
Chirurgical  Society,  1896,"  describes,  as  distinct  from  rheu- 
matoid arthritis,  a  joint  alfection  met  with  in  children  before 
the  second  dentition. 

The  disease  may  be  defined  as  a  chronic  progressive  enlargement  of 
joints,  associated  with  general  enlargement  of  glands  and  enlargement 
of  spleen. 

The  onset  is  almost  always  before  the  second  dentition  ;  ten  out  of 
twelve  cases  began  before  the  age  of  six  years,  and  of  these  eight 
began  within  the  first  three  years  of  life  ;  the  earliest  was  at  fifteen 
months. 

Girls  are  more  commonly  affected  than  boys  ;  scvc-n  of  the  twelve 
cases  were  girls,  five  were  boys. 

The  onset  is  usually  insidious  ;  the  child,  if  old  enough,  complains  of 
stiffness  in  one  or  more  joints,  which  slowly  become  enlarged,  and  sub- 
sequently other  joints  become  affected ;  but  occasionally  the  onset  is 
acute,  with  pyrexia  and,  it  may  be,  with  rigors. 

I  wish  to  lay  some  stress  on  the  character  of  the  enlargement  of  the 
joints.  It  feels  and  looks  more  like  general  thickening  of  the  tissues 
round  the  joint  than  a  bony  enlargement,  and  is  correspondingly  smooth 
and  fusiform,  with  none  of  the  bony  irregularity  of  the  rheumatoid 
arthritis  of  adults. 

The  absence  of  osteophytic  growth  and  of  anything  like  bony  lipping 
even  after  years  have  elapsed  since  the  onset,  is  striking. 

There  is,  I  believe,  never  any  bony  grating,  although  creaking, 
probably  either  of  tendon  or  of  cartilage,  is  frequently  present.  There 
i.s  no  redness  or  tenderness  of  the  joints,  except  in  very  acute  cases. 
The  ab-sence  of  pain  is  generally  striking,  but  it  may  be  present  in  slight 
degree,  especially  on  movement.  Limitation  of  movement,  chiefiy  of 
exton.sion,  is  almost  always  present  ;  the  child  may  be  completely  bed- 
ridden owing  to  more  or  less  rigid  flexion  of  joints. 

The  joints  earliest  affected  were  usually  the  knees,  wrist.s,  and  those 
of  the  cervical  spine  ;  the  subsequent  order  of  afi'ection  being  ankles, 
elbow.s,  and  fingers.  The  sterno-clavicular  joint  was  affected  in  two 
out  of  twelve  cases;  the  temporo-maxillary  in  three.  The  affection 
is  .symmetrical.  There  is  no  tendency  to  su|ipuratiuii  nor  to  bony 
ankylosis.  The  mu.scles  which  move  the  diseased  joints  show  early  and 
marked  wasting,  which  contrasts  often  strongly  with  the  good  nutrition 
of  the  rest  of  tiie  bofly. 

The  electrical  reaction.s  lioth  to  faradi.-^m  and  galvanism  were  brisk 
in  three  cases  tested,  but  not  otherwi.se  altered. 

Perhaps  the  most  distinctive  feature  in  these  cases  is  the  affection  of 
the  lymphatic  glands.  The  enlargement  is  general,  but  affects  primarily 
and  chiefly  those  related  to  the  joints  adected. 
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A  typical  example  of  the  kind  of-  case  under  consideration 
is  now  luider  niy  care. 

B.  B.,  a  girl,  aged  four,  was  brought  to  my  out-patient  department  of 
the  City  Orthopedic  Hospital  suffering  from  the  form  of  joint  disease 
described  by  Still.  There  was  no  liquid  effusion  into  the  large  joints, 
but  enlargement  of  the  ends  of  the  long  bones  and  beading  of  the  ribs, 
and  a  painful  angular  curvature  of  the  spine  in  the  upper  dorsal  region. 
The  general  condition  was  one  of  severe  anaemia  and  prostration.  She 

was  admitted  as  in-patient  under  my 
colleague,  Mr.  John  Poland,  under 
whose  treatment  her  condition  improved 
g.catly,  so  that  she  was  able  to  leave 
1  he  hospital.  She  now  attends  my  out- 
patient department  again.  The  anajmia 
has  entirely  disappeared,  but  the  knees 
and  ankles  remain  contracted  and  stiff, 
whilst  there  is  great  improvement  in 
the  deformity  of  the  spine  and  the  nodal 
swellings  of  the  tingcrs  and  beading  of 
ribs  (.see  Fig.  24). 

Whether  the  condition  is  dis- 
tinct from  rheumatoid  arthritis  is 
perhaps  open  to  some  doubt.  One 
certainly  sees  in  adults  affected 
with  undoubted  rheumatoid  arth- 
ritis similar  ovoid  swellings  about 
the  joints  of  the  fingers,  and  also 
beading  of  the  ribs  is  sometimes 
observed  in  older  patients  suffering 
from  this  affection ;  for  example, 

Fi^.  24.-Sketok  of  B.  B.,  aged  in  the  Case  of  a  lady,  aged  thirty- 
four  years,  suffering  from  Rheu-  ijyg  ggj^j,  jj^g  gi^.  William 
matoid  Ai-thntis.  '  .  •    ,■  i  t  • 

ifromaPMoarapk.)  Broadbeut  for  a  pamful  condition 

of  the  right  twelfth  rib,  which 
presented  a  swelling  near  its  free  extremity.  There  were 
also  oval  swellings  at  other  ostco-chondral  junctions  and  a 
general  condition  of  anjemia. 

The  pain  arising  from  the  twelfth  rib  Avas  so  severe  that 
the  patient  asked  to  have  it  removed  b}^  operation.  Seeing, 
however,  that  the  affection  was  only  one  of  several  indica- 
tions of  a  general  condition,  I  advised  the  use  of  a  small 
abdominal  belt  specially  designed  to  steady  the  rib  and 
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protect  the  swelling — a.  plan  that  proved  conipletely  suc- 
cessful. 

Conamenting  upon  Dr.  Still's  account,  Dr.  Bannatyne 
observes : — 

The  pure  rheumatoid  arthritis  in  children  he  considers  to  be 
characterised  by  bony  thickening  and  lipping  about  the  joints,  and  by 
the  presence  of  bony  grating  and  the  absence  of  enlargement  of  the 
glands  and  spleen,  Now,  his  description  of  the  first  class  corresponds 
to  my  description  of  what  we  see  in  adults  in  the  acute  form  of  the 
disease,  and  also  his  second  with  the  chronic  form.  To  me  he  appears 
to  be  considering  just  the  self-same  forms  of  the  disease.  I  do  not 
believe  that  the  first  form  he  describes  as  peculiar  to  children  differs  in 
any  respect  from  the  acute  form  in  adults  except  in  the  splenic  enlarge- 
ment, which  may  have  been  an  accidental  occurrence,  so  common  in 
children  ;  but,  of  course,  the  question  still  remains,  "  Are  these  two 
diseases  both  in  adults  and  in  children  1 "  Dr.  Still's  idea  of  what  is 
pure  rheumatoid  arthritis  is  the  popular  one — that  there  must  be  bony 
enlargement.  This,  I  would  strongly  urge  on  my  readers,  is  not  the 
case  ;  at  least,  not  in  the  forms  Ave  most  frequently  see  it  in  in  Bath.  * 

Two  other  conditions  that  may  give  rise  to  contracture 
or  ankylosis  are  to  be  distinguished  from  rheumatoid  arthritis 
These  are  true  rheumatism  and  the  peculiar  affection  termed 
"  chronic  rheumatic  arthritis." 

Rheumatism  or  Rheumatic  Polyarthritis,  when  acute, 
is  associated  with  the  general  constitutional  symptoms,  the 
full  consideration  of  which  does  not  come  within  the  scope 
of  this  work.  Several  joints  become  affected  one  after  the 
other.  The  synovial  effusion  is  marked  by  great  pain  and 
tenderness,  and  is  accompanied  by  some  para-arthritis.  The 
distribution  of  rheumatic  joint-effusions  recalls  those  of 
py;emia.  And  possibly  the  joint  affections,  Avhich  are  not 
infrequently  observed  after  the  injection  of  antitoxic  serum, 
throw  some  light  on  the  nature  of  rheumatism,  which  may 
be  the  result  of  an  intoxication.  The  tendency  of  acute 
rheumatism  to  simulate  other  affections  and  to  become  sub- 
acute or  chronic,  renders  rheumatic  affections  of  importance 
to  the  surj^eon.  In  doubtful  cases  subcutaneous  rheumatic 
nodules  on  the  scalp,  about  the  elbows,  wrists,  patella  and 
ankles  .should  be  looked  for. 

Chronic  Ankylosing  Arthritis,  or  Chronic  Rheumatic 


*  G.  A.  BannatyiK!,  "  Jiheiimntoid  ArthritiH,"  1898,  p.  91. 
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Polyarthritis  (arthritis  pauperum).  —  This  aifectlon  is 
marked  by  the  joints  of  the  body  becoming  ankylosed  one 
after  another.  The  disease  may  follow  an  attack  of  acute 
polyarticular  rheumatism,  or  it  may  begin  insidiously.  Once 
begun  it  continues  for  the  rest  of  the  patient's  hfe.  The 
changes  in  the  joint  have  some  resemblance  to  those  of 
osteo-arthritis,  but  differ  in  that  the  changes  in  the  cartilage 
are  accompanied  by  less  pronounced  cell-proliferation.  ^  The 
cartilages  become  villous  and  converted  into  fibroid  tissue, 
which  is  replaced  by  vascular  fibrous  tissue,  the  blood-vessels 
of  which  are  derived  partly  from  the  neighbouring  synovial 
membrane,  partly  from  the  marrow-spaces  of  the  underlying 
bone.  Fibrous  adhesions  form  between  the  articular  surfaces. 
The  remams  of  the  articular  cartilages  become  converted  into 
osseous  or  osteoid  tissue.    The  fibrous  ankylosis  once  begun 


Kg.  25.— Section  through  a  finger  extensively  clisorganisecl  by  gout.  The  inter- 
phala-ngeal  joints  anrt  their  cartilages  have  been  ilesti-oyecL  Collections  of 
urate  of  soda  (tophi)  are  present  in  the  ends  of  the  bones  and  in  the  pen- 
articular  and  subcutaneous  tissues. 

becomes  more  extensive,  and  finally  the  fibrous  adhesions 
become  converted  into  bone.  In  old-standing  cases  this 
remarkable  disease  may  result  in  bony  ankylosis  of  every 
joint  in  the  body.  But  little  can  be  done  to  alleviate  the 
disabilities  of  the  patient  in  this  condition. 

Gout.  —  Of  the  anatomical  changes  in  gout  the  most 
characteristic  is  the  presence  of  urate  of  soda  in  the  tissues. 
On  opening  a  joint  affected  by  gout,  the  articular  surface 
may  appear  as  if  covered   with   a   coat   of  white  paint. 
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Without  further  marked  change  there  may  be,  m 
addition,  all  the  changes  described  under  osteo  -  arthritis. 
Deposits  of  urate  of  soda  in  the  soft  parts  (tophi)  are  some- 
times very  extensive,  as  in  the  instance  shown  in  Fig.  25. 

On  histological  examination,  such  collections  are  found  to 
be  deposited  in  degenerated  tissue,  and  to  be  surrounded  by 
a  zone  of  inflammatory  tissue,*  exactly  resembling  that  seen 
in  osteo-arthritis  {see  Fig.  21). 

AYhether  or  not  there  is  any  relationship  between  gout 
and  osteo-arthritis  is  disputed.t  Even  at  the  present  time 
very  ditferent  views  are  held— e.r/.  Sir  Alfred  Garrod  (1859) 
described  the  condition  as  distinct  from  gout  and  rheu- 
matism, thus  agreemg  with  Heberden  (1804),  whilst^  Mr. 
Jonathan  Hutchinson  holds  that  rheumatoid  arthritis  is 
the  inherited  form  of  gout.  In  the  course  of  making  over 
2,000  autopsies,  I  have  very  frequently  observed  the  typical 
lesions  of  osteo-arthritis  combined  with  gout,  so  that  the 
two  conditions  have  become  closely  associated  in  my  mind. 
From  a  practical  point  of  view,  it  is  important  for  every 
surgeon  to  be  on  the  watch  for  evidences  of  gout  and 
granular  kidney,  with  which  it  is  often  associated. 

Myogenous  and  desmogenous  contractures  are  of  equally 
frequent  occurrence  both  in  gout  and  rheumatoid  arthritis — 
e.g.  JJupuytren's  contraction  of  the  palmar  fascia  may  occur 
in  either  condition. 

The  arthrogenous  defurmities  due  to  gout  are  similar  in 
kmd  to  those  met  with  m  osteo-arthritis,  but  they  tend  to 
be  more  severe.  In  gouty  deformed  hands  the  "  seal-fin  " 
typo  familiar  in  rheumatoid  arthritis  is  often  recognisable. 
Grave  disorganisation,  such  as  has  been  shown  in  Fig.  25, 
may  demand  amputation. 

liickets  predisposes  chiefly  to  pressure  deformities,  osteo- 
arthritis to  both  pressure  deformities  and  contractures.  The 
remaining  conditions  that  more  commonly  cause  contractures 
may  now  Ik;  briefly  reviewed. 

Dermatogenoub  Contractures  are  such  as  arc  due  to 
ci.;atricial  changes  in  the  skin— e.f/.  from  burns,  vdcers,  etc. 

•  Sec  a  paper  by  Bfikait,  Urit.  Med.  Journal,  vol.  i.,  !«!».">. 
t  A  histori<;al  account,  by  Archibald  E.  Oiii  roil,  "  Twentieth  Century 
I'r:i<:tit,e  of  Medicine,"  vol.  ii.,  1«95,  may  bo  consulted. 
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A  large  scar  at  t.he  side  of  the  neck  may  cause  a  clerraato- 
genous  wry-neck;  a  scar  about  the  ankle  may  determine  a 
dermatogenous  club-foot. 

Desmogenous  Contractures  result  from  shrinking  ol' 
fascia — e.ff.  shrinking  of  the  fascia  lata  may  cause  angular 
deformity  of  the  hip-joint,  and  chronic  inflanunatory  shrink- 
ing of  the  processes  of  the  palmar  fascia  produces  Dupuytren's 
contraction. 

Myogenous  Contractures  are  such  as  are  due  to  primary 
shrinking  of  muscle.  These  are  of  various  kinds.  Certain 
habits  may  lead  to  shortening  of  muscles :  thus,  in  coachmen, 
the  fingers  of  the  left  hand  are  frequently  contracted  from 
holding  the  reins,  and  in  time  the  poAver  of  straightening 
the  fiueers  is  lost.  This  is  the  hahit-contracture.  Com- 
pensatory  muscular  contracture  is  seen  in  some  persons 
who,  to  overcome  the  disability  of  a  short  leg,  hold  the 
corresponding  foot  habitually  in  the  position  of  club-foot. 
Symptomatic  muscular  contractures  depend  upon  organic 
chansres  in  the  muscles.  In  the  so-called  '-muscular  rheu- 
matism"  the  pathological  condition  and  the  contracture  are 
usually  of  a  temporary  character.  Such  a  condition  causes 
acute  torticolhs,  lumbago,  and  other  local  painful  conditions. 
In  applying  massage  to  such  muscles,  knot-like,  tender  points 
are  felt.  When  the  condition  is  more  chronic,  the  knot-like 
swellings  are  larger,  and  permanent  contracture  may  reniain. 
These  conditions  are  probably  more  nearly  related  to  "cramp" 
and  lithiemia  than  to  articular  rheumatism. 

Inflammatory  Muscular  Contractures. — Muscles  involved 
in  suppurative,  tubercular,  or  syphilitic  infiammation  are 
partially  destroyed,  and  undergo  secondary  cicatricial  con- 
traction of  the  fibrous  tissue  which  takes  the  place  of  the 
destroyed  muscular  tissue.  In  this  way,  contracture  of  a 
finger  after  whitlow  and  contracture  of  a  psoas  muscle  in 
tuberculosis  of  the  spine  become  permanent. 

Fibrous  Myositis  is  a  condition  in  which,  as  the  result 
of  inflammation  akin  to  the  chronic  form  of  "rheumatic 
myositis,"  there  is  a  new  formation  of  interstitial  fibrous 
tissue,  either  diffuse  or  insulated. 

Ossifying  Myositis. — This  rare  condition  in  its  earlier 
phases  may  readily  lead  to  errors  in  practice.    It  usually 
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comuiences  before  or  about  puberty,  and  is  rather  more 
common  in  males  than  in  females.  Inflammatory  areas 
following  the  long  axis  of  the  fibres  are  succeeded  by  the 
formation  of  indurated  bands  in  the  substance  of  the  muscle. 
The  indurated  areas  finally  become  ossified.  The  muscles 
throughout  the  body  become  affected  in  turn.  As  a 
diagnostic  feature  shortening  of  the  thumbs  and  great  toes 
is  to  be  remembered.  The  condition  is  very  slowly  pro- 
S^i'essive. 

Ischaemic  Myositis  is  the  result  of  prolonged  anaemia  of 
muscle.  It  is  commonly  produced  by  tight  bandaging  or 
by  swelling  of  a  limb  after  splints  have  been  applied.  I 
have  seen  it  follow  ligature  of  the  popliteal  artery  and  vein. 
The  deprivation  of  blood  leads  first  to  degeneration  of  muscle 
fibres,  and  this  is  followed  by  inflammatory  infiltration,  and 
subsequent  induration  and  shrinking  of  the  affected  muscles. 
As  this  condition  is  of  great  practical  importance,  a  typical 
example  may  be  adduced.* 

A  boy,  aged  six  years,  was  brought  to  rae  with  a  history  that  six 
weeks  previously  he  bad  sustained  a  fracture  at  the  lower  end  of  the 
humerus  that  had  been  put  up  in  splints  and  reset  three  days  later.  There 
had  been  much,  swelling  of  the  elbow-joint,  aud  for  the  first  two  or  three 
weeks  the  boy  had  screamed  if  any  of  his  fingers  were  touched,  and  he 


Fig.  2G. — Ischttjmic  Contracture  of  tlio  Haiid. 


wa.s  incapable  of  moving  thcin.  The  swelling  about  the  joint  subsided 
in  about  five  week.s,  but  left  the  joint  immobile  from  adhesions  that 
were  broken  down  under  chloroform.  When  I  first  examined  the 
jKitient,  there  was  no  reaction  in  any  of  the  muscles  of  the  forearm  to 
either  galvanic  or  faradic  currents,  but  after  about  a  week's  treatment 
with  weak  galvanism  and  mas.sage,  slight  reaction  was  noticed.  This 
was  followed  by  reaction  in  some  of  the  flexors  of  the  wrist,  but  the 

*  For  notf;s  in  thi.s  cam  I  am  inflobtcd  to  Mr.  Stroud  Ho.sford,  Houso-yurgoon 
lit  the  North- West  London  HospiUiI,  1897. 
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flex  sub  digit.,  the  pron.  rad.  teres,  and  the  pron.  quadrat,  never 
reacted  at  all.    The  supinator  longus  always  reacted,  ben.sation 
:;:ed  coLidently  the  n.uscle  reactions.    ITncler  t  ns  tre^- 

ment  he  got  back  considerable  power  in  the  forearm,  but  the  thumb 
muscles  were  very  obstinate.  i  ,     j  r     i,  ij 

For  some  weeks  he  had  fair  use  of  the  arm  and  hand,  for  he  could 
grasp  a  knife  or  fork  and  even  use  dumb-bells.  The  whole  arm  then 
beoan  to  waste  and  stiffen,  and  became  much  more  pronated,  though 
sensation  was  perfect.  A  tendency  to  clawing  of  the  hand  was  observed 
about  four  months  after  the  original  accident,  and  it  increased  in  spite 
of  regular  massage. 

The  evidence  in  this  case  pointed  to  secondary  shrmking 
of  muscle.  As  soon  as  the  deformity,  which  is  represented 
in  Fig.  26,  had  ceased  to  increase,  I  divided  the  flexor  tendons 
above  the  wrist  through  a  short  longitudinal  incision.  This 
operation  removed  the  whole  of  the  deformity. 

The  various  affections  regarded  as  progressive  myopathies 
—(1)  pseudo-hypertrophic  paralysis  ;  (2)  hereditary  (or  Erb's) 
muscular  atrophy ;  and  (3)  the  various  forms  of  progressive 
muscular  dystrophy  may  occasion  deformities  such  as  club- 
foot, and,  in  exceptional  cases,  orthopaedic  surgical  measures 
may  give  temporary  relief;  but  the  full  consideration  of 
these  conditions  belongs  to  works  devoted  to  the  diseases 
of  nerves. 

Neurogenous  Contractures.  —  Contractures  which  have 
their  origin  in  abnormal  conditions  of  the  nerves  fall  into 
three  different  categories— (1)  reflex;  (2)  spastic;  and  (3) 
paralytic. 

Reflex  Contractures. — The  commonest  conditions  of  this 
kind  are  contractures  due  to  chronic  joint-attections— cry. 
rheumatoid  arthritis.  In  tubercular  and  other  forms  ot 
arthritis,  reflex  contracture  also  plays  a  large  part  in  the 
production  of  deformity.  In  some  cases  of  spasmodic  flat-foot 
the  painful  contraction  of  the  muscles  is  also  of  a  reflex 
character. 

Spastic  Contractures  are  due  in  most  cases  to  central 
nerve-lesions.  Brain-lesions,  whether  haemorrhage,  syphilis, 
tumours,  multiple  sclerosis,  or  what  not,  are  all  frequently 
characterised  by  spastic  conditions  of  the  muscles,  of  which 
the  innervation  is  disturbed.  Cord-lesi'.ns,  whether  meningitis 
or  myelitis,  also  produce  the  same  efl'ects.    It  is  in  spastic 
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ixiniphgia  that  the  orthopaedic  surgeon  more  often  wit- 
nesses spastic  contractures.  In  post-uiortems  made  in  cases 
of  this  affection  the  crossed  pyramidal  tracts  have  been 
found  to  be  degenerated  secondarily  to  braiu-Iesions,  such 
as  meningeal  htemorrhage,  caused  by  pressure  of  the  mother's 
pelvis  on  the  skull-bones  of  the  infant  during  parturition ; 
thrombosis  of  the  superficial  cerebral  vessels,  etc. 

Paralytic  Contractures. — Deformities  due  to  paralysis  ot 
muscles  form  the  largest  class  of  contractures.  In  order 
to  understand  the  different  ways  in  which  deformity  may 
occur  after  paralysis,  in  the  first  place,  the  normal  elasticity 
of  muscles  is  to  be  remembered.  Normally,  within  the  body, 
the  muscles  are  stretched  to  a  slight  extent.  This  enables 
a  muscle  to  act  immediately  upon  the  points  of  its  insertion 
when  it  enters  into  a  state  of  contraction,  and  it  also  explains 
the  immediate  retraction  of  a  muscle  that  occurs  when  it, 
or  its  tendon,  is  completely  severed. 

The  retraction  of  a  muscle  that  follows  division  of  its 
tendon  is  gradually  followed  by  iurther  changes  ;  the  muscle 
retains  its  elasticity,  and,  if  reunion  of  the  divided  tendon 
occurs,  it  recovers  its  functions,  but  with  a  somewhat 
.shortened  form,  and  hence  a  diminished  range  of  action. 
In  other  Avords,  the  difference  between  its  length  when  in  full 
voluntary  contraction  and  its  length  when  in  a  state  of  rest 
is  less  than  it  was  before  the  tenotomy  was  perlbrmed.  Ir 
no  union  takes  place  between  the  ends  of  the  severed 
tendon,  the  shortened  muscle  after  a  long  time  undergoes 
changes  described  above  ns  "  fibrous  myositis."  At  the 
moment  of  division  of  a  tendon  of  a  muscle,  or  physio- 
logical group  of  muscles,  the  antagonistic  muscle  contracts 
actively  and  remains  shortened  on  account  of  its  elasticity. 
"  Antagonistic  nuiscles  (Galen)  are  those  which,  during 
their  action,  have  exactly  the  opposite  effect  of  other  nuiscles, 
e.f).  flexors  and  extensors,  pronators  and  supinators."*  The 
shortening  of  the  antagonist  is  not,  however,  as  great  as 
that  of  the  muscle  of  which  the  tendon  has  been  divided, 
bccau.se  the  antagonist,  being  intact,  is  invohmtarily  elongated 
by  the  action  of  adjacent  muscles.    Thus,  as  HoH'at  observes^ 

•  ri!indoi»  and  Htcrling,  "  Iluindti  Pliysiology,"  vol.  ii.,  p.  C7li. 
+  Hoffii,  "  Lebrbuch  der  Orthopadischen  Chiriirgie,"  1898,  p.  37. 
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"If  the  flexor  tendons  of  a  Hnger  are  severed,  the  finger 
assumes  an  extended  position.  This  position  will,  however, 
be  h-equently  modified  in  the  direction  of  flexion  by  the 
patient  involuntarily  using  the  other  fingers  to  move  the 
damaged  one."  When,  however,  the  antagonist  is  not  thus 
brought  into  physiological  employment,  it  undergoes  atrophy 
from  disuse.  The  antagonist,  though  atrophied,  retains  per- 
manently its  power  of  voluntary  contractility. 

Complete  Paralysis  of  a  Muscle,  e.g.  from  section  of  a 
peripheral  nerve,  has,  as  far  as  the  antagonists  are  concerned. 


Fig.  27.— Attitude  assumed  by  a  Patient  sutfering  from  Paralysis  of  the  Lower 
Extremities  from  the  Hip- joint  downwards. 

practically  analogous  results — analogous  to  those  that  im- 
mediately follow  complete  division  of  tendon ;  thus,  when  the 
musculo-spiral  nerve  is  severed,  the  extensors  of  the  wrist 
are  paralysed,  and  the  antagonists,  the  flexors,  contract,  pro- 
ducing flexion  of  the  wrist,  which  persists  even  in  the  supi- 
nated  position  of  the  limb  ;  that  is  to  say,  the  contraction  of  the 
flexors  is  capable  of  counterbalancing  the  weight  of  the  hand, 
and  hence  is  something  more  than  is  implied  by  the  term 
"  wrist-drop."    In  a  similar  manner,  contracture  of  the  knee 
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m  the  flexed  position  follows  paralysis  of  the  extensors,  in 
spite  of  the  counteracting  force  of  the  weight  of  the  limb 
when  the  patient  is  in  the  erect  position.  This  contracture 
of  the  antagonist  to  the  paral3'sed  muscles  is  increased  by 
their  voluntary  contractions.  If  only  a  group  of  muscles 
acting  laterally  on  a  joint  is  affected,  the  resulting  deformity 
is  in  the  opposite  direction ;  thus  paralytic  pes  valgus  results 
from  paralj^sis  of  the  tibiales  muscles.  These  purely  muscu- 
lar contractures  are  modified  by  mechanical  factors  brought 
into  play  by  the  weight  and  use  of  the  limbs.  Thus,  in  the 
case  of  the  little  girl  depicted  in  Fig.  27,  I  was  at  a  loss  to 
accoimt  for  a  marked  flexion-con tracture  of  both  hips,  for  all 
the  flexor  and  the  extensor  muscles  were  equally  powerless 
from  infantile  paralysis.  I  found  that  the  habitual  posture 
of  the  patient  was  that  shown  in  the  figure.  When  thus 
arranged,  with  the  thighs  placed  against  the  abdomen,  the 
little  girl,  by  the  combined  use  of  legs  and  arms,  could  move 
with  remarkable  celerity  for  very  considerable  distances.  The 
contracture  of  the  soft  parts  at  the  front  of  the  hip-joints 
in  this  case  was  determined  by  this  posture  assumed  as 
the  only  one  that,  before  instruments  Avere  applied,  made 
locomotion  possible.  Thus,  when  all  the  muscles  acting 
on  a  joint  are  completely  paralysed,  what  is  termed  a 
"  flail-joint "  results ;  but  the  movement  of  this  flail-joint 
may  become  limited  in  one  or  other  direction  by  secondary 
changes  resulting  from  habitual  posture,  pressure,  and  other 
mechanical  conditions. 

When  paralysis  affects  all  the  muscles  about  a  joint,  but 
is  incomplete,  the  primary  contracture  takes  place  towards 
the  side  of  the  flexors  because  of  the  greater  relative  power  of 
the  latter. 

The  Causes  of  Paralytic  Deformities  are  either  peripheral 
or  central.  Peripheral  nerve-lesions  are  ^1)  traumatic  ;  (2) 
to.xic  neuritis,  r-.r/.  alcoholic  and  post-diphtheritic,  gouty,  etc. 
Central  nervo- lesions  arc  either  cerebral  or  spinal. 

Among  Cerebral  Lesions,  .some  are  congenital,  such  as 
some  cases  of  hydrocephalus  and  porencephaly  ;  otliers  are 
acquired;  e.g.  traumatic  lesions,  hfcmorrhagc,  tubercular  and 
other  tuiiioiirs. 

Spinal  Lesions   innch   U)oro   commonly  give   rise  to 
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contractures.  Spina  bifida,  the  later  stages  of  tabes  dorsalis, 
compression- myelitis,  syringomyelia,  spinal  meningitis,  pro- 
gressive muscular  atrophy,  and,  above  all,  anterior  polio- 
myelitis of  both  children  and  adults,  may  be  given  as  examples 
of  spinal  lesions  which  are  known  to  cause  contractures. 

Anterior    Poliomyelitis    is   an  inflammatory  aftection 
of  the  anterior  horns  of  the  grey  matter.     The  destruc- 
tion of  the  large  motor  cells  leads  to  degeneration  of  the 
corresponding  motor  nerve-fibres  and  of  the  muscle-cells. 
The  acute  form  of  the  affection  known  as  infantile  paralysis 
is  marked  by  a  sudden  onset,  fever,  headache,  pains  in  the 
loins  and  limbs,  and,  in  children,  convulsions.    The  sufferers 
have  usually  been  in  good  health  at  the  time  of  the  attack. 
As  the  initial  symptoms  pass  away,  paralysis  or  paresis  is 
noticed  in  one  or  more,  sometimes  in  all  the  limbs;  the 
muscles  of  the  trunk  may  also  be  affected.    The  paralysis 
develops  rapidly  and  reaches  a  maximum  within  a  few  hours 
of  the  attack.    As  a  rule,  much  of  the  original  paralysis  is 
recovered  from,  especially  under  suitable  medical  treatment. 
Permanent  paralysis  may  have  a  hemiplegic  (unilateral  or 
crossed),  a  paraplegic,  or  an  irregular  distribution.  Extensor 
muscles  are  affected  more  commonly   than   flexors.  The 
bladder  and  rectum,  as  well  as  the  sensory  nerves,  escape. 
One  important  effect  of  extensive  paralysis  in  children  is  a 
diminution  in  the  rate  of  growth  in  the  bones  and  all  parts 
of  the  paralysed  limb.    Though  the  paralysis  is  purely  motor 
subjective  tingling  is  sometimes  felt,  and  the  affected  muscles 
may  be  tender  for  a  time. 

In  even  partial  paralysis  of  the  extensors  of  the  knee,  the 
knee-jerk  is  lost.  The  important  question  for  the  surgeon 
is  what  is  the  period  of  time  during  Avhich  the  case  may  be 
dealt  with  by  the  physician,  aided  by  simple  retentive  splints 
designed  to  prevent  the  occurrence  of  deformity.  The 
answer  to  this  question  amounts  to  a  Imowledge  of  the 
average  course  of  the  affection.  Usually  the  paralysis 
remains  stationary  for  from  two  to  six  weeks,  and  then 
improves,  at  first  markedly,  and  then  less  rapidly,  for  three 
or  four  months.  After  six  months,  further  spontaneous  im- 
provement is  unusual. 

An   idea   of  the   commoner   modes  of  distribution  of 
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paralysis  may  be  gained  from  the  following  table,  which,  is 
taken  from  Bradford  and  Lovett's  work  and  is  based  on 
statistics  given  by  Duchenne  and  Seeligmliller : — 


One  leg  paralysed  

.  74 

One  arm      „  ..... 

.  < 

Both  legs     „  ..... 

.  23 

Both  arms  „  

.  3 

All  four  extremities  paralysed 

.  7 

Hemiplegic  paralysis  .... 

.  3 

Crossed           „  .... 

.  3 

Paralysis  of  trunk  and  abdomen    .  , 

.  1 

137 

In  but  a  very  few  cases  of  infantile  paralysis  does  the 
impairment  become  progressive.  I  have,  however,  observed 
this  in  one  or  two  cases. 

In  such  cases  a  chronic  anterior  poliomyelitis  is  ushered 
in  by  an  acute  attack  instead  of  beginning,  as  it  more 
commonly  does,  insidiously.  The  chronic  affection  is  known 
clinically  as  j)rogressive  muscular  atropliy. 

Infantile  paralysis  being,  as  a  rule,  due  to  purely  spinal 
lesions,  is  to  be  distinguished  from  spastic  paralysis,  which 
is  usually  the  result  of  cerebral  lesions.  The  chief  effects 
of  infantile  paralysis  are,  besides  the  impairment  of  motor 
function,  contractures  such  as  club-foot  or  dislocations  ; 
proneness  to  ulcers  from  impairment  of  circulation  are 
also  to  be  remembered.  These  effects  Avill  be  dealt  with 
in  detail  in  connection  with  the  dift'erent  regions  of  the 
body.  The  indications  for  mechanical  treatment  are  (I) 
preventive;  (2)  corrective.  In  the  latter  case  operative 
measures  are  often  required  in  addition.  It  is  a  too 
common  experience  to  find  proper  orthopaedic  treatment 
omitted  altogether  or  too  long  delayed,  with  the  result 
that  avoidable  deformities  arc  allowed  to  develop,  and  un- 
avoidable ones  to  become  exaggerated. 

Arthrogenous  Contractures  depend  upon  changes  of  a 
cicatricial  character  in  the  synovial  membranes  and  pcri- 
synovial  tissues  of  joints.  The  ligaments  of  a  joint,  when 
attacked  by  gouty  or  tubercular  inHanunation,  undergo 
cicatricial  contraction.  After  fractures  and  other  injuries  in 
the  neighbourhood  of  joints,  intra-articnlar  .adhesions  arc  of 
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common  occurrence,  and  they  frequently  limit  the  range  of 
movement  in  a  joint  or  fix  it  in  an  abnormal  position. 

ANKYLOSIS. 

Ankylosis  differs  from  contractures  in  that  it  is  a  fixation 
of  a  joint  by  the  union  of  the  articular  surfaces  themselves 
by  interposed  connective  tissue.' 

At  the  commencement  the  uniting  tissue  may  be  soft 
and  yielding,  when  the  ankylosis  is  termed  incomplete. 

In  opening  the  ankle  and  tarsal  joints  in  a  hmb  amputated 
on  account  of  an  ununited  fracture  and  oedema  that  had 
persisted  for  four  years,  I  found  that  the  processes  that 
lead  to  ankylosis  had  been  in  progress,  and  that  the  first 
step  consisted  in  the  formation  of  a  thin  layer  of  plastic 
lymph  between  the  articular  cartilages.    In  joints  in  which 
the  process  was  further  advanced  the  articular  cartilages 
had  been  perforated  here  and  there  by  buds  of  granulation 
tissue  which  sent  vascular  buds  into  the  lymph  within  the 
joint,  meanwhile  the  cartilage  was  thinned  by  the  deeper 
part  being  transformed  to  granulation  tissue  and  to  fibrous 
tissue.    At  the  stage  in  which  most  of  the  articular  cartilage 
remains  whilst  the  amount  of  fibrous  tissue  is  smaU,  the 
term  ankylosis  cartilaginea  has  been  apphed  to  describe 
the  condition.     When  much  of  the  cartilage  remains  and 
the  uniting  fibrous  tissue  is  more  abundant  the  term  ankylosis 
fibrosa  inter-cartilaginea  is  employed.    The  latter  is  usually 
only  a  transitory  state,  for  if  the  original  cause  of  the  disturb- 
ance continues  in  action  the  remainder  of  the  cartilage  is 
removed,  and  the  condition  becomes  ankylosis  fibrosa  inter- 
ossea.    Osseous  ankylosis  is  produced  in  two  different  ways  : 
(1)  by  ossification  of  the  fibrous  tissue   formed  as  above 
described  in  ankylosis   fibrosa  inter-ossea  after  metaplasia 
of  the  cartilage,  or  (2)  it  may  occur  as  a  new  formation  ot 
bone  after  destruction  of  the  articular  cartilage  by  inflam- 
matory processes.     Both  these   processes  may  occur  in 
different  parts  of  the  joint.    How  complete  the  obliteration 
of  a  joint  may  be  in  bony  ankylosis,  is  shown  in  Fig.  28. 
Virtual  osseous  ankylosis  may  result  from  the  formation 
of  uniting  bridges  of  bone  beyond  the  articular  surfaces, 
as  is  seen  in  spondylitis  deformans,  in  osteo-nrthritis  of  the 
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temporo-maxillary  joints  and  synarthrodia!  joints  ;  or  again 
■  from  great  alterations  in  the  form  of  two  articulating  sur- 
1  faces  such  as  is  often  seen  in  osteo-arthritis  and  in  tabetic 
arthropathy.  To  the  latter  condition  Volkmann  has  applied 
:  the  term  "  ankylosis  by  deformation."  Congenital  ankylosis 
:  from  abnormal  development  or  from  intra-uterine  pressure 
is  also  met  with  from  time  to  time. 

It  has  been  maintained  that  fibrous  ankylosis  is  only  a 
passing  stage  of  a  process 
that  would  naturally  termi- 
nate in  osseous  ankylosis. 
Seeing  that  in  cases  of  un- 
united fracture  an  interval  of 
fibrous  tissue  uniting  two 
bony  surfaces  often  shows  no 
tendency  to  ossification,  it 
would  hardly  be  expected 
that  the  above  rule  should 
prove  to  be  universally  true. 

Many  instances  might  be 
quoted  to  prove  that  fibrous 
ankylosis  may  retain  its  char- 
acter unchanged  for  many 
years.  Thus,  in  the  case  of  a 
lady  aged  twenty-eight  whom, 
in  conjunction  with  my  col- 
league, Dr.  W.  K.  Sibley,  I 
operated  on  for  fibrous  anky- 
losis of  both  hips,  the  condi- 
tion had  been  present  for 
fourteen  years,  and  dated 
froin  an  inflammation  of  both 

joints  that  supervened  after  an  attack  of  measles,  and  was 
treated  for  some  months  by  extension.  The  flexion  and 
abduction  inovcmcnts  were  greatly  impaired,  and  a  con- 
siderable degree  of  force  was  required  to  rupture  the  adhe- 
sions in  each  joint. 

The  cau.ses  of  ankylosis  arc  varied  :  traumatic  conditions, 
suppuration  in  joints,  gonorrhff-al  rheumatism,  tubercular, 
arid  syphilitic  iiifl.'i7umation  nrc  juiiongtlie  commonest.  Long 


Fig.  28. — Osseous  Ankylosis  of  the  Hip. 
{Royal  College  of  Surgeons'  Museum.) 
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fixation  of  a  limb  on  a  splint  was  once  thought  likely  to 
lead  to  permanent  ankylosis.  In  the  case  referred  to  on  p.  56, 
this  process  had  only  begun  at  the  end  of  four  years,  and 
then  there  was  the  presence  of  osdema  to  explain  it.  When 
a  fracture  occurs  near  a  joint  the  formation  of  adhesions 
between  the  apposed  surfaces  of  the  folds  of  synovial  mem- 
brane is  likely  to  occur,  and  it  must  be  guarded  against  as 
far  as  possible,  and  care  should  be  taken  to  examine  the  joint 
carefully  at  the  end  of  the  treatment  and  to  break  down 
any  adhesions  that  exist.  The.  neglect  of  this  on  the  part 
of  the  medical  man  is  the  golden  opportunity  of  the  "  bone- 
setter." 

The  clinical  aspects  of  different  cases  of  ankylosis  are  ot 
the  highest  importance  and  often  require  the  closest  atten- 
tion and  judgment  in  their  management.  In  America, 
following  the  example  of  Sayre,  orthopaedic  surgery  is  taken 
to  include  the  whole  of  the  surgery  of  joints.  This  course 
is,  I  think,  unnecessary,  since  the  more  acute  forms  of  joint- 
disease  and  their  management  is  well  described  in  works  on 
general  surgery.  The  more  chronic  cases  are  those  that 
require  orthoposdic  treatment,  but  in  every  case  the  surgeon 
must  be  prepared  to  relinquish  conservative  for  active 
measures  as  soon  as  the  indications  for  so  doing  are  present. 
Of  the  various  clinical  groups  of  cases  the  following  require 
special  mention. 

Traumatic  Cases  (non-septic).— These  furnish  a  class  in 
which  simple  manipulative  measures  are  often  of  use,  and 
whether  the  adhesions  are  few  or  many  a  good  result  may  be 
anticipated.  In  many  cases  of  the  kind  slight  weakness  of 
the  joint  remains  for  a  period  and  calls  for  light  support. 
This  is  most  commonly  seen  in  the  knee. 

Suppurative  Arthritis.— In  this  class  couje  most  of  the 
worst  cases  of  joint-disability.  .  Excluding  cases  that  are 
secondary  to  acute  osteomyelitis,  there  arc  traumatic  and 
pyiBnuc  suppurations,  which  may  end  in  destruction  of  the 
endothelial  surfaces  and  complete  obliteration  of  the  joint 
by  dense  scar-tissue  or  bony  ankylosis.  By  means  of  prompt 
surgical  treatment  this  result  may  frequently  be  averted,  as 
IS  seen  strikn^gly  in  the  suppurative  arthritis  of  children. 
I  he  responsibihty  of  the  orthopa3dic  surgeon  begins  when 
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the  joint  condition  has  reached  a  permanent  state.  The 
greatest  caution  is  required  in  manipulating  a  joint  that 
has  been  the  seat  of  septic  inflammation.  Though  every 
chance  should  be  given  to  conservative  treatment,  excision 
is  often  to  be  preferred  to  forcible  manipulation  in  such 
cases.  P^^iemic  conditions  include  arthritis  following  scarlet 
and  other  fevers,  as  well  as  gonorrhoeal  arthritis. 

Tubercular  Arthritis  affects  joints  in  various  modes. 
The  infection  of  the  synovial  membrane  is  often  secondary 
to  that  of  one  or  other  of  the  articulatory  bones.  In  children 
the  primary  seat  of  infection  is  frequently  the  juxta-epiphyseal 
extremity  of  the  diaphysis.  In  adults,  and  occasionally  in 
children,  the  cancellous  tissue  of  the  epiphysis  itself  may  be 
first  affected. 

The  synovial  membrane  is  sometimes  primarily  affected. 
In  a  few  cases  a  localised  thickening  of  this  membrane  has 
been  observed,  and  the  spread  of  the  disease  to  the  rest  of  the 
membrane  has  been  noted  in  the  course  of  the  case.  A  some- 
what rare  variety  of  tubercular  infection  of  the  synovial  mem- 
brane of  a  joint  might  be  termed  an  acute  tubercular  synovitis. 
In  this  condition  the  joint  swells  rapidly,  and,  upon  opening  it, 
a  large  quantity  of  opalescent  fluid  escapes,  and  the  synovial 
membrane  is  found  to  be  thickly  studded  in  every  part  by 
recent  miliary  tubercles.  In  the  vast  majority  of  cases  the 
coiir.se  of  tuberculosis  is  a  chronic  one,  and  no  condition 
ofTers  more  problems  to  the  surgical  judgment  than  does 
this.  The  natural  course  of  the  affection  varies  according 
to  the  stamina  and  age  of  the  patient,  the  particular  joint 
affected,  and  the  primaiy  seat  of  infection.  The  prognosis 
of  joint  tuberculosis  is  much  better  in  children  than  in 
adults.  Howard  Marsh*  writes:  "Indeed,  recovery,  Avhen 
either  the  hip  or  the  knee  is  attacked,  in  patients  between 
thirty  and  sixty-five,  very  rarely  takes  place." 

The  majority  of  cases  of  tuberculosis  of  the  hip-  and  knee- 
joint  require  a  patient  trial  of  orthopijedic  treatment.  Perfect 
immobilisation,  with  complete  relief  from  abnormal  intra- 
articular pressure,  gives,  in  average  cases,  the  best  chance 
of  recovery  with  a  u.seful  limb.  In  many  cases  of  undoubted 
tubercular  arthritis  the.se  measures  have  resulted,  not  only 

•  "  Diseases  of  Joints,"  ji.  119. 
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in  recoveiy  from  the  disease,  but  in  a  restoration  of  mobility 
in  the  joint. 

Deformity  from  tubercular  arthritis  is  brought  about  by 
contracture,  ankylosis,  and  dislocation.  Contractures  from 
this  cause  are  foirly  definite  in  direction,  and  are  the  result 
of  muscular  action,  which  is  partly  reflex  spasm  and  partly 

an  involuntary  adap- 
tation with  the  object 
of  protecting  the 
joint  from  movement. 

Ankylosis,  follow- 
ing tubercular  arthri- 
tis,   may   be  either 
fibrous    or  osseous. 
The   latter  was  for- 
merly   supposed  to 
occur  only  after  septic 
infection  had  super- 
vened   upon  tuber- 
culosis, but  Howard 
Marsh  has  shown  that 
bony  ankylosis  may 
occur    in    cases  of 
tubercular  arthritis 
apart  from  septic  in- 
flammation.  The 
appearance    of  the 
macerated  bones  in  a 
case    of  dislocation 
from  tubercular  cox- 
itis   is    shown  in 
Fio-.  29. 

The  General  Prophylaxis  and  Therapeutics  of  Be- 
{ormities.  —  Frojj/njlaxis.  —  To  those  who  see  regularly  a 
large  number  of  cases  of  deformity,  it  is  striking  what  a 
considerable  ratio  of  them  might  have  been  prevented. 

Many  phases  of  deformity  are  not  preventible.  Such 
are  deformities  that  are  present  at  birth.  But  even  in 
these  cases  the  future  of  a  baby  depends  upon  the  early 
recognition  and  early  treatment  of  conditions  such  as  club- 


Fig.  29.— The  Bones  from  a  case  of  Tubercular 
Coxitis  with  Dislocation. 

The  head  of  the  femur,  a,  Iia.s  lost  its  cartilage;  the 
articular  surface  is  composed  of  porous,  rareiled, 
cancellous  tissue  ;  the  upper  and  posterior  part 
of  tlie  acetabular  rim  has  been  absorbed  by  tlie  joint 
action  of  the  carious  process  and  the  contiiuious 
pressure  of  tiie  liead  of  the  feuuir;  h,  buttress  of 
bone,  composed  of  sliarp  stalactitio  osteophytes 
thrown  out  to  support  the  disloc'ated  liead  (I'cppcr). 
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foot  or  congenital  dislocation.  Thus,  even  when  a  deformity 
is  present  at  birth,  there  may  be  scope  for  prevention,  in  the 
direction  of  preventing  the  deformity  becoming  permanent  or 
aggravated.  The  examination  of  the  new-born  baby  requires 
more  than  a  superficial  investigation,  which  would  suflfice  to 
detect  obvious  malformation.  The  hip-joints,  for  instance, 
should  be  carefully  examined,  in  order  to  ascertain  whether 
a  congenital  dislocation  is  present. 

In  prmciple  prevention  is  the  same  as  early  treatment. 

A  considerable  proportion  of  acquired  deformities  is  due 
to  rickets.  Therefore,  of  this  class  of  cases,  the  prevention 
of  deformities  amounts  to  the  prevention  of  rickets.  Kickets 
IS,  to  a  large  extent,  a  preventible  disease.  It  has  been 
shown  that  the  young  of  certain  animals,  e.g.  lions,  can  be 
made  rickety  by  withholding  millv  and  bones  from  their 
diet.  Among  the  poor,  prolonged  suckling  and  ignorant 
feeding  are  the  commonest  causes.  In  a  few  cases  I  have 
observed  rickets  develop  in  the  first  months  of  .  life  during 
sucklmg;  in  such  cases  the  origin  of  the  disease  can  only 
be  attributed  to  some  defect  in  the  mother's  milk,  and  in 
some  cases  circumstances  have  seemed  to  point  to  this 
defect,  originating  in  indigestion  in  the  mother. 

Rickets  is  by  no  means  confined  to  the  poorer  classes, 
and  in  its  slighter  forms  is  common  among  the  children  of 
the  well-to-do  and  wealthy. 

Nor  is  unwise  and  insufficient  feeding  confined  to  the 
poor.  In  too  many  public  schools  an  ill-considered  and 
often  illiberal  dietary  accounts  for  many  cases  of  deformity 
and  prevents  many  a  young  fellow  from  entering  the  navy 
or  the  army. 

It  is  a  remarkable  fact  that  in  but  few  families  is  any 
arrangement  made  for  the  periodical  inspection  of  growing 
children  by  the  medical  attendant  of  the  family.  Until 
such  an  aiTangement  becomes  general,  and  until  the  methods 
of  examination  of  children  for  incipient  deformities  are  more 
systematically  taught  in  the  medical  schools,  it  will  bo  left  to 
the  tailor  and  the  dressmaker  to  discover  scoliosis,  oiten  when 
the  deformity  has  progressed  so  far  that  a  conqjletc  cure  is 
impossible. 

Statistics  of  Deformities.— A  good  and  comprehensive 
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Statistical  statement  of  the  various  classes  of  ortliojiaiidic  cases 
based  on  pathology  and  giving  the  results  of  modern  treat- 
ment has  yet  to  be  made,  and  it  is  to  be  hoped  that  before 
many  years  elapse  such  statements  will  be  forthcoming  in 
Great  Britain.  Hoffa  *  records  that  out  of  67,919  surgical 
cases  treated  at  the  Munich  general  hospital  1,449  were 
orthoptedic  cases.   The  ages  of  the  patients  were  as  follows  :— 

0—10  years   602     40— 50  years   54 

10—20     ,   481      50—60     „    30 

20—30     „    182      60—70     „    28 

30—40     „    70     70—80     „    2 

In  this  list  the  two  sexes  were  about  equally  represented. 
The  frequency  of  occurrence  of  the  various  kinds  of  deformity 
(where  recorded)  was  as  follows : — 

HaHux  valgus        ...       ...  27 

Dupuytren's  contraction    ...  23 

Pes  calcaneus    9 

Torticollis    7 

Congenital  Mp-dislocalion  ...  7 

Genu  varum   3 

Club-hand    1 


The  deformity  was  noted  as  congenital  in  150,  as  acquired 
in  1,175  cases. 

Symptomatology  and  Diagnosis.  —  The  symptoms  of 
deformity  are  not  limited  to  alterations  of  external  contour 
which  "he  who  runs  may  read."  In  many  cases  most  care- 
ful examination  is  required  before  the  kind  and  degree  of 
deformity  can  be  ascertained,  and  an  exhaustive  account  of 
the  history  of  the  case  must  be  taken  before  its  pathological 
character  can  be  decided  upon. 

The  subjective  symptoms  are  of  most  importance  in  the 
early  stages  of  deformity. 

Pain  and  Tenderness. — In  the  earliest  period  of  the 
habittud  pressure  deformities  dull  aching  pain  is  frequently 
complained  of.  The  pain  in  rickety  yielding  of  the  neck  of 
the  femur  (coxa  vara)  may  closely  simulate  that  of  early 

*  Hofl'u,  loc.  sHpni  cit.,  p.  51, 
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399 

Pes  valgus   

338 
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Tubercular  kyphosis 

142 
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119 

Rachitic  curves  of  the  tibia 

107 
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52 

Rachitic  kyphosis   
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tubercular  disease.  Tenderness  and  neuralgic  pain  is  a 
prominent  feature  of  early  rheumatoid  arthritis,  and  in  the 
spine  these  symptoms  are  more  marked  than  they  are  in 
tubercular  disease. 

Alterations  of  Function  are  determined  by  several 
different  factors:  pain,  muscular  weakness,  and  alterations 
of  structure  may,  separately  or  combined,  produce  alterations 
in  function. 

The  Objective  Signs.  —  The  attitude  of  the  patient, 
peculiarities  of  posture  and  gait,  should  all  be  observed 
before  the  part  specially  complained  of  is  inspected.  The 
deviations  from  normal  form  and  size  are  to  be  noted,  and 
when  necessary,  measured.  Contours  may  be  recorded  by 
moulding  a  strip  of  tin  or  lead  to  the  part  and  transferring 
the  strip  to  paper  and  tracing  with  a  pencil  the  contour 
obtained.  For  angular  deformities  various  goniometers  are 
in  use. 

Paljxttion  gives  valuable  information  as  to  the  firnmess 
or  otherwise  of  muscles,  the  form  of  superficial  bony  struc- 
tures and  bands  of  fascia.  The  range  of  movements  of 
su.spected  joints  should  be  carefully  ascertained  by  gentle 
manipulation,  and  if  necessary  an  anaesthetic  must  be  given  to 
differentiate  between  limitation  of  movement  due  to  organic 
changes  and  that  due  to  muscular  sjDasm.  By  manipulation 
also  the  degree  of  resistance  to  correction  is  to  be  observed. 

In  the  differential  diagnosis  of  certain  conditions  the 
Rontgen-ray  process  is  of  the  greatest  service. 

Prognosis. — The  first  question  raised  in  many  cases  is 
whether  the  deformity  will  disappear  if  left  to  itself  In  the 
iriajority  of  cases  in  which  this  is  predicted  only  disappoint- 
ment ensues.  Since  the  results  of  treatment  will  be  discussed 
later  in  connection  with  the  various  deformities  a  few 
examples  will  suffice  in  this  place. 

Among  congenital  deformities  club-foot,  if  properly  treated 
from  the  first,  is  comijletely  curable,  and  if  the  treatment  is 
efficient,  relapse  is  out  of  the  question.  Even  congenital 
dislocation  of  the  hip  is  curable  if  treatment  is  begun  at  the 
proper  age.  In  some  congenital  affections,  such  as  webbed 
fingers,  the  degree  of  perfection  attainable  depends  upon  the 
extent  of  the  defect.    Rachitic  deformities  of  the  bones  of  the 
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lower  limbs  can  all  be  cured  without  operation  if  orthopLedic 
fcreatment  is  begun  sufficiently  early.  Among  pressure 
deformities  scoliosis,  contrary  to  the  opmion  of  some  surgeons 
ui  Great  Britain,  is  curable  if  efficient  treatment  is  begun  at 
the  right  time.  In  paralytic  cases  palliative  measures  are 
all  that  can  be  undertaken  in  most  cases. 

General  Treatment— The  predisposin  S'  condition  whether 
this  is  rachitis,  rheumatoid  arthritis,  or  tuberculosis,  must  be 
treated  by  suitable  hygiene,  diet,  and  medicines.  In  children, 
cod-liver  oil  and  iron,  and  cod-hver  oil  and  hypophosphites  of 
lime  and  soda;  sea-salt  baths  and  frictions  are  the  more 
generally  useful.  The  dress,  the  bed,  and  every  detail  of  the 
patient's  daily  hfe  and  surroundings  should  be  considered. 

Massage.— The  value  of  friction  and  manipulations  in 
medicine  have  been  recognised  from  the  earliest  times.  Hip- 
pocrates (460-357  B.C.),  in  his  work  " De  Articulis,"  says,  "The 
physician,  besides  being  accomplished  in  many  other  ways, 
must  also  understand  massage." 

As  it  is  now  understood,  massage  includes  the  foUomng 
manipulations : — 

(1)  Centripetal  stroking  of  the  part  with  the  finger-tips 
and  palm  of  the  hand  (effleurage)  empties  veins  and 
lymphatics  and,  by  improving  circulation,  improves  nutrition. 
The  chief  groups  of  muscles  are  followed  with  the  flat  of  the 
hand,  the  thumb  making  firmer  pressure. 

(2)  Centripetal  kneading  of  muscles  with  the  fingers  of 
the  hand  placed  transversely  to  the  course  of  the  muscle-fibres 
(petrissage). 

(3)  Circular  friction,  combined  Avith  centripetal  friction 
and  kneading  (friction).  This  manipulation  is  most  useful 
for  joints.  It  is  done  by  pressing  the  fingers  of  one  hand 
upon  the  skin  of  the  part,  and  making  them  execute  small 
circular  movements,  whilst  the  fingers  of  the  other  band  inter- 
mittently perform  centripetal  friction.  Instead  of  the  fingers, 
the  thumb  may  be  used  to  perform  the  circular  movements, 
the  fingers  of  the  same  hand  being  used  as  a  '•'  rest."* 

(4)  Tapotement  consists  of  a  rapid  series  of  slight  blows, 
delivered  by  the  backs  of  the  two  distal  joints  of  the  fingers, 


A,  Symous  IJcclos,  "  Pragtico  of  Massage,"  p.  U. 
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or  by_  the  ulnar  border  of  the  hand.  The  manipulation  is 
used  in  muscular  parts,  the  fingers  being  employed  Avhen  the 
superficial,  the  inner  borders  of  the  hand  when  the  deeper  parts 
are  to  be  influenced.  This  measure  is  most  useful  in  spastic 
paralysis,  and  in  other  conditions,  Avhere  the  contractile  pro- 
perty of  the  muscles  is  diminished. 

(5)  Vibration  is  a  combination  of  petrissage  and  tcqoote- 
ment,  with  a  vibratory  movement. 

Among  the  physiological  effects  of  massage,  that  of 
rehevmg  muscular  fatigue  has  been  proved.  Hence  its 
utihty  in  deformities  due  to  habitual  postures,  assumed  on 
account  of  muscular  fatigue,  might  be  inferred.  Massage 
IS  also  indicated  in  many  cases  in  which  any  instrument 
that  prevents  the  movements  of  a  limb  is  required  to  be 
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The  effect  of  massage  to  improve  the  contractile  power  of 
muscle  and  its  use  in  cases  of  spastic  paralysis  have  also  been 
proved.  In  helping  to  remove  residual  inflammatory  effusions, 
as,  for  instance,  after  fractures  and  other  traumatic  conditions,' 
massage  has  a  well-recognised  place.  In  muscular  rheuma- 
tism and  similar  conditions,  massage  is  used  for  this  purpose. 
The  place  of  massage  in  orthopjedic  surgery  is  often  mis- 
understood. Thus,  it  is  a  not  infrequent  experience  to  come 
across  a  case  of  slight  contracture  or  a  case  of  spastic 
paralysis  that  has  been  treated  with  massage  for  many 
months  Avithout  any  real  improvement,  Avhilst  with  simple 
operative  measures  the  condition  has  been  easily  remedied, 
and  this  done,  massage  has  been  employed  with  distinct 
advantage. 

Gymnastics. — The  value  of  systematically  ordered  move- 
ments of  the  body,  or  gymnastic  exercises,  as  a  factor  in 
physical  education  and  in  the  preservation  of  health,  has  been 
recognised  in  all  civilised  countries.  In  England,  general 
exercises  form  a  prominent  feature  of  public-school  life,  and 
latterly  the  value  of  .systematic  outdoor  sports  is  becomino- 
recognised  in  the  larger  schools  for  girls.  The  value  o°f 
systematic  general  exercises  is  illustrated  by  the  good  effect 
of  the  physical  or  ".setting-up"  drill  upon  young  recruits. 
Apart  from  educational  general  exercises,  the  importance  of 
remedial  gynmastics  has  also,  like  ma.ssage,  been  recognised 
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from  the  earliest  times.  Galen  (a.d.  130-200)  distinguished 
clearly  between  active,  passive,  and  compound  movements, 
and  his  appointment  as  physician  to  the  School  of  Gladiators 
at  Pergamum  gave  him  ample  opportunities  of  studying 
the  general  effects  of  gymnastics. 

The  application  of  gymnastics  to  the  treatment  of 
deformities  is  a  very  wide  one,  and,  like  massage,  they  are 
more  often  of  service  in  combination  with  other  measures 
than  when  used  alone.  Before  exercises  are  prescribed  in  any 
given  case,  the  diagnosis  must  be  made  perfectly  clear  or 
much  harm  may  be  done — e.g..  if  severe  exercises  are  ordered 
for  a  rapidly-growing  girl,  in  whom  the  bones  are  softened 
by  "  rachitis  adolescentium "  and  lateral  curvature  of  the 
spine,  genu  valgum,  and  flat-foot  are  developing,  these 
deformities  will  be  aggravated.  In  the  same  way,  the 
healthy  general  exercises  of  a  public  school  will  have  a  most 
deleterious  effect  on  a  weakly  boy  if  he  is  compelled  to  do 
all  that  his  stronger  class-fellows  perform. 

Medical  exercises,  when  carefully  administered,  are  ot 
the  greatest  service  in  the  treatment  of  deformity,  owing 
to  dependence  of  proper  postures  upon  healthy  muscles  and 
the  influence  of  the  muscles  on  the  gfrowth  and  form  of 
bones.  As  an  example  of  active  remedial  exercises  directed 
to  the  correction  of  deformities  that  have  arisen  from  faulty 
postures  that  have  been  assumed  owing  to  weak  muscles, 
Ellis's  tiptoe  exercise  for  flat-foot  may  be  taken.  In  this 
exercise  the  patient  stands  with  the  toes  slightly  turned  in, 
rises  on  tiptoe,  and  returns  at  once  to  the  original  position. 
This  is  repeated  a  certain  number  of  times  according  to 
the  patient's  strength.  The  exercise  brings  into  action  chiefly 
the  gastrocnemii,  tibiales  muscles,  and  the  flexors  of  the 
toes,  and  tends  to  strengthen  them,  and  so  enable  the 
patient  to  resist  the  tendency  to  eversion  of  the  feet.  Even 
this  simple  exercise  may  do  harm  if  the  condition  of  the 
bones  and  ligaments  is  one  of  greatly  diminished  resisting 
power,  as  is  not  infrequently  the  case. 

Other  simple  postural  exercises  will  be  mentioned  in 
the  treatment  of  scoliosis. 

Passive  exercises  arc  familiarly  employed  after  injuries 
involving,  or  in  the  neighbourhood  of,  joints  to  prevent  the 
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formation  of  adhesions,  and  in  certain  phases  of  rheumatoid 
arthritis.  By  passive  movements  the  elasticity  of  muscles 
IS  exercised  and  the  circulation  is  improved. 

Resisted  exercises  constitute  the  original  feature  of  the 
Swedish  or  Ling's  system  of  gymnastics,  established  at 
StockhoLn  about  1813,  and  they  remain  as  a  valuable 
resource  when  divested  of  the  extravagant  and  useless 
complexity  mto  which  Ling's  methods  degenerated.  As 
applied  to  the  limbs,  they  were  named  by  their  originator 
the  "compound  concentric"  and  the  "compound  eccentric" 
movements.  An  example  given  by  Hoffa  wiU  best  indicate 
the  meaning  ot  these  terms :  

Let  us  suppose  that  it  is  desired  to  strengthen  the  biceps  brachii 
muscle.    It  may  be  done  in  two  ways.    First,  the  patient  may  be 
told  to  bend  the  elbow,  whilst  the  gymnast,  holding  the  patient's 
wi-ist,  offers  resistance  to  the  movement.     The  patient's  biceps  is 
.^en  to  contract  vigorously,  and  the  gymnast's  art  consists  in  gradually 
diminishing  his  resistance  till  it  is  overcome  by  the  contracting 
muscle.    In  this  instance  the  patient  performs  an  active  movement 
whilst  the  gymnast  offers  passive  resistance,  in  that  he  allows  himself 
to  be  moved  by  the  patient.    The  movement  is  thus  termed  active- 
passive.    At  the  same  time,  the  two  extremities  of  the  patient's 
biceps  have  been  brought  nearer  to  the  middle  of  the  muscle  in 
the  contraction  of  the  muscle,  so  that  the  movement  is  described  as 
concentric.    Thus,  gymnast  and  patient  have  effected  what  in  Ling's 
terminology  13  termed  a  "  compound  active-passive,  concentric,  resisted 
movement."    If  now  the  patient,  holding  the  elbow  in  the  flexed 
position,  IS  requested  to  keep  the  joint  flexed  whilst  the  gymnast 
endeavours  to  extend  it,  the  patient  offers  passive  resistance  to  an 
a/;tive  extending  force,  and  once  more  the  biceps  enter  into  marked 
contraction.  Finally,  the  gymnast  overcomes  the  resistance  and  extends 
the  patient's  elbow.   The  two  extremities  of  the  muscle,  in  spite  of  a 
series  of  small  contractions  on  its  part,  have  moved  eccentrically  from 
the  middle  i)oint  between  them;  in  other  words,  a  "compound  passive- 
active,  eccentric,  resisted  movement"  has  been  effected. 

Ling's  system   became  extravagantly  complicated;  as 
Bu.sch*  observes  :  -- 

It  wa.s  an  error  of  Ling's  to  ascribe  to  every  single  muscular 
movement  a  special  cncct  upon  the  general  health  ;  as,  for  example, 
when  he  believed  that  an  arm  movement  while  standing  had  (juite  a 
different  effect  from  an  arm  movement  while  lying  or  sitting.  From 
this  assumption  an  extremely  complicated  system  of  gymnastics  arose, 
which  shaqily  differentiated  the  movements  ncccssiry  in  different  cases.' 
*  Biisch,  "  Gtmoral  Oi  thopajdics,"  1885. 
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Thence  arose  the  necessity  for  a  considerable  number  of  assistants,  for 
four  people  might  be  required  to  hold  the  patient  in  a  certain  position, 
while  the  fifth — the  gymnast  proper— conducted  the  required  move- 
ment. 

Tlie  physiological  effects  of  resisted  movements  are  practi- 
cally the  same  as  active  movements,  and  the  chief  indication 
for  their  employment  is  in  conditions  of  muscular  weakness, 
in  which  great  care  is  required  to  prevent  fatigue  of  muscles, 
and  it  is  necessary  at  the  same  time  to  strengthen  the 
muscles  by  exercises  that  are  gradually  increased  as  the 

patient's  strength  in- 
creases. 

In  order  to  avoid  the 
necessity  of  numerous 
assistants  and  the  direct 
intervention  of  the 
"gymnast,"  Zander* 
more  recently  founded 
at  Stockholm  a  medico- 
mechanic  al  institute. 
There  the  resistances, 
etc.,  are  obtained  by 
mechanical  means,  and 
are  so  arranged  that  any 
set  of  muscles  may  be 
exercised,  and  the  work 
done  may  be  graduated  exactly  according  to  the  needs  of 
each  case. 

Before  Zander,  Bonnet  (see  Fig.  30)  and  others  had  employed 
mechanical  measures  for  self-exercising  in  ortliopi\3dic  cases, 
and  of  late  years  the  simple  machines  of  Dowd  and  "Wliiteley 
have  enabled  physicians  to  prescribe  for  their  patients 
home-exercises — the  benefits  of  regular  exercises  Avithout 
the  expense  entailed  by  the  gymnastic  institutes.  Simple 
exercises  with  dumb-bells,  bars,  the  trapeze,  etc.,  are  also 
of  service  in  many  cases  ;  and  the  surgeon  should  thoroughly 
understand  their  influence  in  the  treatment  of  deformities, 
and  know  what  exercises  to  prescribe  and  what  to  avoid 
in  a  afiven  case. 

*  Zander  has  described  his  methods  in  his  book  "  Dio  Apparate  f  iir  Mechanisch- 
heilgymnast  und  doren  Anwendung,"  Stockholm,  1890. 


Fig.  30. — Bonnet's  Apparatus  for  exeroisiug 
the  Ankle. 
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Ivi'ukenberg  *  has  introduced  a  system  which  combines 
active  and  passive  movements  by  means  of  pendula.  The 
part  or  hmb  below  the  joint  to  be  exercised  is  fixed  to  a  metal 
plate  or  socket,  to  which  is  attached  a  pendulum.  The 
slightest  movement  of  the  jomt  on  the  part  of  the  patient 
starts  the  pendulum,  the  swing  of  Avhich  is  increased  by  each 
successive  impulse,  however  small.  Thus  a  passive  movement 
is  produced  by  the  atrophied  muscles  about  the  joint. 

Electricity.. — In  the  diagnosis  of  nerve-paralysis  electricity 
is  of  tried  service.  The  value  of  electricity  in  the  treatment 
of  certain  paralytic  affections  is  estimated  very  highly  by 
some,  very  slightly  by  others.  The  faradic  current  applied 
directly  over  the  affected  muscles  is  safe.  Its  use,  according-  to 
some,  consists  in  the  local  gymnastics  it  affords  the  affected 
muscles,  enabling  them  to  escape  atrophy  from  disuse  until 
the  nerves  have  been  afforded  full  opportunity  of  recovering 
their  functions.  The  action  of  the  constant  current  is  more 
complex,  and  its  application  should  be  left  to  those  who  are 
well  versed  in  its  use. 

Hydrothertqyy. — Owing  to  the  fact  that  many  deformities 
are  connected  with  gout,  rheumatoid  arthritis  and  other 
diseases,  the  patient  often  obtains  much  benefit  from  a  course 
of  treatment  at  one  of  the  recognised  Spas,  such  as  Bath, 
Buxton,  or  Harrosfate. 

THE  PRINCIPLES  OF  THE  TllEATMExVT  OF  DEFOEMITIES  BY 

INSTRUMENTS. 

The  surgeon  must  have  a  taste  for  joractical  mechanical 
work.  All  the  usual  surgical  dressing  materials  must  be 
at  his  coTnmand.  Bandages  and  adhesive  plaster,  used 
according  to  the  indications  in'  each  particular  case  and  not 
according  to  the  examples  figured  in  books  on  bandaging, 
will,  together  with  the  simplest  instruments,  e.g.  tin  splints 
often  answer  every  purpose. 

One  important  group  of  appliances  is  formed  by  the 
sheathing  splints;  plaster  of  Paris,  poroplastic  felt,  leather, 
and  many  other  materials  are  used  for  this  purpose. 

•H.  Krukenbcrg,  "  Lehrbuch  der  Mochani.schcn  Heilmothoden,"  Stuttgart 
1896, 
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Plaster  of  Paris  ■  may  be  used  either  in  bandages  or  on 
house-flannel,  as  a  single  sheathing  splint,  e.g.  Croft's,  or 
again  as  the  more  convenient  lateral  splints.  It  is  not 
necessary  in  this  place  to  go  into  the  details  of  the  appli- 


Fig  31  — TJJrioh  Grosse's  Apijaratus  for  apijlyiiig  Plaster  of  Paris  Bandages 
to  the  Pelvis  and  Tliighs. 


cation  of  these  familiar  apparatus,  but  it  is  desirable  to 
indicate  what,  in  my  opinion,  is  their  scope  in  orthopedic 
surgery.  Plaster  of  Paris  is  suitable  for  the  same  purpose 
as  a  rigid  splint,  and  is  often  the  best  form  of  splint  to 
employ  during  the  first  week  or  more  after  an  operation. 
Personally,  I  use  plaster  of  Paris  more  for  purposes  of 

•  Figs.  31  and  32  are  taken,  by  permission,  from  tlie  Ceniralblatt  fiir 
Chirurgie. 


PLASTER   OF  FABJ8. 
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tixrttiou  than  for  reduction  of  cleforniity.  Thus,  aftor  osteotomy, 
plaster  splints,  whether  of  Croft's  pattern  or  as  bandages, 
may  be  used  either  from  the  first  or  after  the  first  splints 
have  been  left  off;  there  is  a  period  during  which  the 
union  of  the  fragments  of  bone  is  Aveak  and  requires  some 
support  for  the  first  few  weeks  during  which  the  patient  is 
allowed  to  walk.  Although,  as  a  corrective  orthopttdic 
apparatus,  plaster  of  Paris  has  a  more  limited  scope  than 
many  surgeons  appear  to  think,  its  value  as  a  temporary 
fixation  appliance  after  operations  cannot  well  be  exaggerated. 
Thus  any  aid  to  the  application  of  plaster  of  Paris  bandages 
with  precision  and  security  against  pressure  sores  is  of 
importance.  Ulrich  Grosse  (Gentralh.  filr  Chirurg.,  July,  1898) 
recommends  the  simple  apparatus  shown  in  Figs.  31  and  32 
for  the  apphcation  of  plaster  aj)paratus  to  the  pelvis  and  thighs. 
In  the  bloodless  reduction  of  congenital  dislocation  of  the 

o 

hip,  and  many  other  conditions,  plaster  splints  are  useful 
in  the  earlier  part  of  the  treatment. 

By  an  ingenious  device  Mikulicz  has  used  plaster  as 
a  means  of  correcting  genu  valgum,  but  much  simpler  and 
less  irksome  means  being  at  hand  in  the  simple  splints 
shown  in  Fig.  34,  it  is  unnecessary  to  employ  it  in  this 
condition. 

Many  surgeons  use  plaster  bandages  as  part  of  the 
means  employed  for  the  correction  of  congenital  club-foot. 
The  value  of  daily  manipulations  in  these  cases  has  made 
me  relinquish  the  method  in  favour  of  malleable  metal 
splints.  The  method  of  applying  plaster  bandages  as  a 
corrective  measure  in  cases  of  congenital  talipes  equino- 
varus  has  been  well  described  by  Walsham  and  Hughes.* 

The  method  of  correcting  the  cleronnity  by  means  of  plaster  of 
Pari.s  bandages  may  be  employed  either  with  or  without  operative 
treatment.  When  employed  alone  without  any  operative  measures 
the  aim  of  the  surgeon  "is  gradually  to  .stretch  any  resisting  tendons, 
ligaments,  and  fasciie,  slowly  to  replace  the  displaced  l)ones,  and  to 
mould  those  that  are  misshapen  into  their  normal  shape.  The  foot 
at  each  application  is  gently  forced  by  the  hand  into  the  best  position 
approaching  the  normal  that  it  can  be  made  to  assume  without  causing 
pain,  and  is  thus  held  whilst  the  plaster  bandage  is  being  rolled  on  and 
until  the  plaster  has  firmly  set. 

•  "  Deformities  of  the  Foot,"  p.  140. 
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The  plaster  keeps  the  foot  in  the  corrected  position  into  which  it 
has  been  forced  by  the  hand  till  the  next  application,  when  further 
correction  by  the  surgeon's  hand  is  again  made,  and  the  foot  retained 
by  the  plaster  in  the  still  further  improved  position. 

"  The  method  of  applying  the  plaster  bandage.— K  cotton- 
wool bandage  is  first  evenly  applied  from  without  inwards 
to  the  lower  half  of  the  leg  and  foot,  enclosing  the  ankle  by 
figure-of-eight  turns.  The  bandage  is  made  by  taking  a  sheet 
of  cotton-wool  and  cutting  it  into  strips  three  feet  long  and 
from  three  to  five  inches  wide,  according  to  the  age  of  the 
patient.  The  strip  of  cotton-Avool  is  next  rolled  up  like  an 
ordinary  bandage,  and  is  ready  for  use.  The  cotton-wool 
bandage  having  been  applied,  and  the  foot  forced  by  the  left 
hand  of  the  surgeon,  or  by  the  hand  of  an  assistant,  into  the 
unproved  position,  we  are  now  ready  to  put  on  the  plaster  of 
Paris  bandage.    After  the  bandage  has  been  soaked  in  water 

 it  should  be  applied  to  the  lower  part  of  the  foot,  just 

to  clear  the  phalanges.    Beginning  at  the  outer  side,  two 
turns  should  be  taken  round  the  foot,  the  bandage  being  kept 
taut  all  the  time.     No  injurious  effects  will  follow  if  the 
cotton-wool  bandage  has  been  carefully   applied  and  the 
plaster  bandage  is  kept  quite  flat  and  even.    The  bandage 
should  be  carried  from  the  outer  side  of  the  foot  to  the  inner 
side  of  the  leg,  well  above  the  ankle,  forming  the  first  half  of 
a  figure  of  eight ;  then  for  a  turn  and  a  half  round  the  leg. 
To  complete  the  figure  of  eight,  the  bandage  is  carried  from 
the  outer  side  of  the  leg  to  the  inner  side  of  the  foot.    A  tu]-n 
and  a  half  should  now  be  taken  round  the  foot  at  a  higher 
point  than  the  first  turn,  and  so  on  as  before  until  the  whole 
foot  and  leg  are  covered  in." 

Poroplastic  and  other  sheathing  splints  are  open  to  some 
of  the  same  objections  as  plaster  of  Paris. 

In  Germany  the  orthopaedic  instrument-maker,  Hessing, 
has  brought  to  great  perfection  the  combination  of  sheathing- 
sphnts  of  leather  with  jointed  metal  splints.  By  confining 
the  muscle  and  shutting  in  the  perspiration,  Hcssing's 
apparatus  has  some  of  the  disadvantages  of  plaster,  but  the 
metal  supports  and  joints  allow  the  joints  to  be  free,  and 
enable  the  surgeon  to  readjust  the  instrument  from  time  to 
time.    As  applied  to  a  case  of  one-sided  congenital  hip- 


HESSING'S  APPARATUS  FOB   THE  PELVIS. 


dislocation,  it  consists  of  a  moulded  corset  for  the  trunk  and 
hips,  and  others  for  the  thigh,  leg,  and  foot,  all  jointed 
together  by  steel  bands.    Hoffa .  records  the  case  of  a  child 
who  had  worn  this  instrument  for  several  years,  and  at  the 
end  of  that  time  was  so  weak  that 
she  could  scarcely  stand.   The  appar- 
atus so  completely  replaces  the  fimc- 
tion  of  the  skeleton  that  the  bones 
tend  to  atrophy  from  disuse,  and  the 
muscles  are  weakened  by  compres- 
sion and  restricted  movement.  Of 
all  Hessing's  ingenious  apparatus, 
his  pelvic  girdle  for  walking  instru- 
ments is  the  most  useful  (Fig.  33).. 
For  the  great  majority  of  cases,  I 
prefer  the  ordinary  apparatus  to  that 
of  Hessing,  the  chief  value  of  which 
is,  perhaps,  in  cases  where  extension 
is  needed,  and  where  the  apparatus 
is  required  t6  act  as  an  artificial  limb. 

For  the  construction  of  artificial 
limbs,  some  abdominal  bands,  knee 
supports,  and  other  ajDparatus,  it  is 
sometimes  necessary  for  the  surgeon 
to  make  a  plaster  cast  of  the  bod}^ 
The  new  method  of  G.  A.  Peters 
gives  very  perfect  results,  but  it  is   ^.  ' .  ""'  . 

•  I  T  1      ■'^■S-  33.— Hessmg's  Apparatus 

expensive,  and  lor  orthopa3dic  work  for  the  Pelvis, 

the    older   methods  are  sufficient.  (^/'c-  //o/f<.) 

The  following  account  is  abbreviated 

from  Hofi'a's  text-book.    In  order  to  take  a  rough  plaster 
cast  to  show  the  contours  of  the  part: — 

1.  Grea.se  the  skin. 

1.  Apply  a  .strip  of  tin-plate  if  on  liody,  a  tliin  cord  if  on  limbs,  in 
the  middle  line. 

3.  Lay  on  several  layers  of  pla.stcr  bandage.  Tlie  case  is  cut  up 
before  drying,  taken  off  when  dry,  wrapped  iu  an  ordinary  bandage, 
and  filled  with  filaster.  For  more  perfect  casts,  the  part  is  carefully  grea.sed 
with  lard,  mixed  with  petroleum,  and  a  cast  is  taken  in  a  box  of 
stiff  cardboard  in  the  usual  way.  The  surface  of  the  edges  of  the  first 
half  of  the  mould  i.s  smoothed  oflf,  several  hemispherical  depressions 
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being  made  in  them.  For  very  delicate  casts  Knikenberg's  elastic 
material  may  be  used. 

^  Gelatine       .      .  ....  250 

Oxide  of  zinc  175 

Glycei-ine  4qO 

M-  Dest  300 

Rub  up  the  zinc  oxide  with  equal  parts  of  glycerine.  When  the 
negative  cast  is  set  it  is  removed  like  a  glove,  and  used  to  make  a 
plaster  cast. 

Leather  is  treated  with  bichromate  of  potash  to  make  it  resistant 
to  water.    Calf  leather  is  used  for  the  foot,  ox-hide  for  the  limbs. 

Models  of  paper  are  first  cut,  then  the  leather  cut  to  this  pattern  is 
soaked  in  warm  water,  spread  over  the  model,  and  fixed  with  brass 
tacks.  This  is  called  "fulling"  the  leather.  It  is  dried  in  the  sun.  When 
half  dry  it  is  smoothed  with  a  stick.  When  quite  dry  it  is  removed, 
rubbed  with  shellac,  and  spirit  varnish,  and  lined  with  flannel ;  lacing 
is  added. 

The  mechanical  actions  of  any  orthoptedic  appliance 
may  be  classed  under  one  or  more  of  the  following  three 
headings : — 

(1)  Retentive ;  apparatus  designed  to  prevent  threatened 
displacements. 

(2)  Reducing ;  designed  to  restore  crooked  parts  to  their 
normal  form  and  function. 

(3)  Supplemental ;  apparatus  such  as  springs  and  elastic 
bands  that  replace  the  action  of  paralysed  muscles,  and  pro- 
thetic  apparatus  that  takes  the  place  of  amputated  limbs,  etc. 

Whenever  it  is  compatible  with  obtaining  the  best  possible 
result,  the  instruments  should  be  so  constructed  that  they 
allo^  the  patients  to  walk  and  follow  the  vocations  proper  to 
their  age.  The  component  parts  of  portable  appliances  are 
(1)  the  fixing,  and  (2)  the  active  parts. 

1.  The  Rigid  Splint. — We  may  take  as  a  familiar  example 
of  this,  the  simplest  orthopaedic  appliance,  that  given  by 
Andry*  in  his  founding  work  on  "  Orthopfedy."  One  of 
the  quaint  illustrations  in  this  notable  work  represents  a 
sapling  with  a  bent  stem  which  is  bound  to  a  strong  stake  at 
its  middle  and  upper  extremity,  whilst  the  stake  is  fixed 
to  the  lower  end  "of  the  tree  by  being  thrust  into  the 
ground.  In  this  instance  the  "  deformity "  of  the  trunk  of 
the  growing  sapling  is  prevented  from  increasing,  and  if  the 

*  Andry,  "  Orthopedie,"  1711. 
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middle  band  were  tightened  from  day  to  day  the  stem  would 
gradually  assume  an  erect  position,  and  b}^  daily  increasing  in 
thickness  and  strength  would  soon  be  enabled  to  maintain  the 
upright  form  without  the  assistance  of  the  supporting  stake. 

If  instead  of  the  curved  stem  of  the  sapling  we  take  two 
counnon  rickety  deformities,  such 
as  outward  bowing  of  the  tibite  and 
knock-knee,  we  see  that  the  same 
principle,  that  is,  a  rigid  splint  pro- 
perly used,  can  be  successfully 
applied  during  the  period  of  the 
patient's  growth.  The  splints  em- 
ployed for  these  conditions  should 
have  one  most  important  feature ; 
they  are  so  constructed  and  applied 
that  the  patient  can  walk  about 
with  perfect  ease  and  comfort 
xohilst  ivearing  the  splints.  This 
ambulant  method  of  treating 
rickety  deformities  of  the  bones 
may  seem  to  contradict  the  sur- 
gical axiom  that  in  rickets,  Avhen 
the  bones  of  the  leg  are  yielding  to 
pressure,  the  child  should  be  kept 
"  off'  its  feet."  There  is  no  real 
contradiction,  and  treatment  both 
by  rest  and  by  the  ambulant 
method  is  frequently  required  in 
the  same  case.  There  is  no  diffi- 
culty in  deciding  when  a  child  is 

fit  to  bear  suitable  "  walking  apparatus."  He  generally 
requires  it  as  soon  as  he  insists  on  walking. 

Rest  is  required  when  the  rickety  process  is  most  active. 
i.e.  when  the  softening  of  the  bones  is  very  great.  But  rickets 
is  not  a  matter  of  five  or  six  Aveeks,  or  even  as  many  months, 
under  the  best  of  treatment;  in  many  cases  the  bones  remain 
for  years  below  their  proper  resisting  power,  and  it  is  in  cases 
of  rickets,  whether  of  moderate  degree  originally  or  remaining 
so  after  treatment  of  a  more  severe  stage,  that  apparatiis  that 
admits  of  walking  must  be  used. 


Fig.  3-1. — ^A\iode)i  Splints  for 

Knock-kuee. 
Tlie  upper  bandage  does  not  pass 
in  front  of  tlie  body. 
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Mechanical  treatment,  always  accompanied  by  proper  diet 
and  hygiene  and  medicinal  remedies,  allows  of  the  child's 
going  to  school,  and  so  removes  a  g^-eat  additional  disability 
io  consider  more  closely  one  example  of  the  use  of  portable 
apparatus,  a  case  of  knock-knee  may  be  taken.    The  simple 

wooden  splints  shown  in  Fig. 
34  are  those  employed  at  the 
City  of  London  Orthopedic 
Hospital.  They  are  readily  com- 
bined with  the  splint  for  out- 
ward bowing  of  the  tibia  (Figs.  35 
and  36),  a  frequent  concomitant 
of  knock-knee. 

Among  the  patients  whom  I 
have  discharged  as  cured  of  this 
double   deformity  was  a  little 
girl  aged  five,  who  had  worn 
the  splints  for  two  years.  Not 
a  trace  of  either  deformity  re- 
mained.     The    perfection  of 
form  resulting  in  this  and  many 
similar  cases  that  have  passed 
through   my   hands   has  con- 
vinced me  of  ths  undesirabihty 
of  performing  operations  such 
as     osteoclasia    or  osteotomy 
whilst  rickets  is  still  in  progress 
and    the   patient    is  growing. 
Only   when    the    disease  has 
ceased    and   the    bones  have 
become  hard  should  osteotomy 
be  performed. 

These  simple  and  inexpensive  wooden  splints  answer  all 
the  indications  for  surgical  treatment,  but  still  they  are  not 
so  perfect  of  portability  as  well-constructed  steel  instru- 
ments. The  chief  points  in  an  instrument  of  this  class 
adapted  to  a  case  of  knock-knee  may  now  be  examined  {see 
Fig.  37). 

The  fixing  parts  of  the  apparatus  are  at  the  pelvis  and 
the  foot.    There  arc  joints  opposite  the  hip  and  ankle.  The 


Fig.  35.— Wooden  Splint  for  out- 
ward Tibial  Curve. 
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active  part  is  opposite  the  knee,  where  the  steel  must  be 


Fig.  36. —Wooden 
Splint  for  out- 
ward Tibial 
Curve,  applied. 


Fig.  37.— Metal  part  of  the 

ordinary  "  Walking  Instru-     ^.     387_R7«g- catch  Joint, 
ment "  for  Knock-knee. 
1,  2,  3,  tenon  joints  ;  atove  2  a 
ring-eateh  is  shown  in  section. 


Fig.  10.— The  Method  of  elongating  Steel  Supports. 

rigid  when  the  child  is  standing,  and  the  knee  mnst  be  pulled 
outward  to  the  splint  by  fastening  the  straps  of  a  knee-cap. 
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In  order  to  enable  the  patient  to  sit  comfortably,  there  may 
be  a  jomt  at  the  knee,  which  can  be  locked  and  unlocked 
accorduig  as  the  patient  stands  or  sits.  This  effect  is  obtained 
by  the  "rmg-catch  "joint  as  shown  in  Fig.  38. 

A  further  convenience  is  to  have  the  adjustment  of  the 
steel  to  the  boot  so  made  that  the  latter  can  readily  be 


rig.  41. — Leg  and 
foot  in  Equino- 
varus,  with  Varus 
deformity  partly- 
corrected. 


Fig.  42. —Malle- 
able Metal 
Splint  applied  to 
the  limb  shown 
in  Pig.  41. 


Fig.  43. — Autero- 
external  Malleable 
Sphnt,  apphed  in  a 
case  of  Club-foot. 


detached.  This  may  be  effected  by  use  of  the  joint  shown 
in  Fig.  39. 

In  many  forms  of  apparatus  "stop-joints"  are  employed. 
Thus,  after  correction  of  a  tahpes  equinus,  the  joint  at  the 
ankle  should  be  so  constructed  that  it  permits  of  flexion  but 
not  of  extension  beyond  a  right-angle  with  the  leg. 

It  may  be  asked  whether  a  child  does  not  soon  grow  out 
of  the  instrument.  This  is  provided  for  by  the  structure 
of  the  thigh  and  leg  pieces,  which  are  made  of  overlapping 
rods  of  steel  fastened  by  screws  near  the  end  of  one  and  by 
a  loop  at  the  end  of  the  other  {see  Fig.  40). 

Another  question  I  am  frequently  asked  is,  "  Should  the 
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instrument  be  worn  at  night  ? "  The  rate  at  which  the 
deformity  disappears  is  certainly  increased  by  suitable  instru- 
ments being  worn  at  night.  The  steel  apparatus  should, 
however,  be  replaced  by  a  simple  splint  for  the  night. 

There  are  other  refinements  that  might  be  mentioned  in 
the  structure  of  the  steel  walking  apparatus,  but  the  chief 
points  have  already  been  detailed,  and  space  does  not  allow 
of  more. 

The  principle  of  the  rigid  sphnt  with  the  addition  of 


Pig.  46. — L  e  g-p  i  e  c  e 
adjusted,  holding  the 
?  foot  in  a  corrected 
position. 


Fig.  44.— Rectan-  Pig.  45.— Foot-piece  fixed 

gular  SpUnt.         .        to  the  foot  by  strajoping. 
Figs.  44-46  illustrate  the  action  of  a  simiile  "  Scarpa's  shoe  "  in  a  case  of  talipes  equinns. 

progressive  alteration  in  form  is  seen  in  the  useful  "tin" 
splint.  I  have  purposely  put  its  rigidity  as  its  most  iin- 
portant  feature ;  if  such  splints  are  made  too  flexible  they  do 
not  answer  their  proper  function.  An  example  of  the  use  of 
the  splints  may  be  taken  in  a  case  of  congenital  equino-varus 
in  which  treatment  has  been  begun,  as  it  should  be,  within 
the  first  iew  Avceks  after  birth. 

Even  where  this  is  not  done,  and  treatment  is  neglected 
for  a  year  or  more,  the  aversion,  much  of  the  "  cavus,"  and 
some  of  the"  equinus"  can  be  overcome  by  careful  splinting. 
Such  a  case  is  shown  in  Figs.  41  and  42,  at  its  middle  stage 
of  treatment. 

When  all  the  varus  has  been  removed,  an  antero- external 
splint  may  be  applied,  as  shown  in  Fig.  43,  in  order  to  remove 
any  of  the  hollowness  of  the  foot  that  remains,  and  some  of 
the  equinus. 

It  iriust  be  remembered  that  both  these  splints  arc  used 
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as  levers,  and  that  their  fulcra  should  be  the  sides  of  the  leo- 
and  not  the  external  malleolus  or  other  bony  prominence  " 
The  Rigid  Splint  used  as  a  Lever.— A  good  example  of 
leverage  obtained  by  means  of  a  rigid  splint  is  seen  in  the 
apparatus,  termed  generically  "  Scarpa's  shoe,"  applied  to  the 
foot  for  talipes.  ^  In  order  to  illustrate  the  mode  of  action  of  a 
Scarpa's  shoe  "  a  case  of  equinus  may  be  taken.  A  simple 
instrument  made  of  oblong  pieces  of  stiff  board,  joined  at  a 
right-angle  (Fig.  44),  would  constitute  a  "Scarpa's  shoe." 

The  foot  is  fixed 
by  strips  of  adhe- 
sive plaster,  to  the 
sole-plate  (Figs.  44, 
45,  and  46),  and 
when  the  foot  has 
been  firmly  secured 
to  the  sole-plate  in 
this  way,  the  up- 
right is  secured  to 
the  outer  side  of 
the  .leg,  and  the 
foot  is  thus  brought 
into  a  corrected 
position. 

In  the  original 
"  shoe "  used  by 
Scarpa  for  equino- 
varus  the  upright 
was  applied  to 
the  outer  side  of 
the  leg,  as  in  the 
apparatus  shown  in  Fig.  47.  In  such  instruments  the 
leverage  action  as  far  as  the  varus  part  of  the  deformity  is 
concerned,  was  lost,  and  had  to  be  replaced  by  tractioA  of 
a  strap. 

Other  simple  forms  of  apparatus  are  known  as  Taylor's 
and  Bradford's  shoes,  much  used  in  America.  They  consist 
of  a  steel  sole-plate  which  reaches  from  the  heel  to  the  ball 
of  the  toes,  and  it  has  a  raised  edge  and  a  jointed  upright 
leg-iron  on  the  side  towards  which  the  foot  tends  to  turn. 


rig.  47.— An  early 
form  of  "Scarpa's 
shoe." 

(1)  Rack  producing 
flexion  at  ankle  ;  (2) 
rack  for  everting  the 
foot. 


Kg.  48.— Modern  type  of  Slioe 
applied  after  correction  of 
Equiuo-vurus. 
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When  the  foot  is  securely  strapped  to  the  sole-plate  and 
the  leg-iron  is  brought  into  place,  a  strong  leverage  action 
is  brought  into  play  (Fig.  48). 

The  more  elaborate  walking  instruments  which  are 
commonly  used  in  the  after-treatment  of  club-foot,  are 
on  the  same  prmciple  as  the  simpler  splint  just  described. 
They  also  correct  inversion  at  the 
Imee  and  hip  joints  (Fig.  49.) 

Progressive  alteration  in  form  of 
a  rigid  splint  is  fi-equently  obtained 
by  a  rack-and-pinion  movement  {see 
Fig.  47).  By  means  of  an  endless 
screw  a  lever  may  be  made  to  in- 
cline in  either  of  two  directions  in 
the  same  plane.  The  same  effect 
can  be  obtained  by  using  malleable 
rigid  sj)lints  that  can  be  bent  by 
\vi-enches,  and  by  using  this  simpler 
form  of  apparatus  much  expense  is 
saved,  since  joints,  and  especially 
rack-joints,  are  the  most  expensive 
parts  of  instruments.  In  certain 
cases  of  club-foot,  and  contractures 
affecting  the  knee,  hip,  or  other 
joints,  a  rack-joint  is  helpful  to  the 
surgeon  by  affording  an  easy  means         49.  -Waikmg-  lu.trumeuts 

ot  gradually  improving  the  condition        for  use  after  correction  of 

by  periodically  turning  the  endless  Deformity  in  Double  Equino- 
scrcw. 

The  success  of  any  orthopccdic  appliance  depends  upon 
attention  to  every  detail  of  structure  and  action,  and  the  only 
effective  appliances  for  the  hip  and  the  spine  require  on 
the  part  of  the  surgeon  a  familiarity  with  the  principles 
of  the  appliance  in  order  that  he  personally  may  re- 
adjust tho  instrument  as  the  morbid  condition  improves 
under  treatment. 

Thomas's  hip-splint  may  be  described  in  some  detail,  as 
it  is  typical  of  the  most  useful  class  of  orthopaedic  appliances. 

The  hip-splint,*  invented  by  the  late  H.  0.  Thomas,  is 

*  An  illustration  of  tho  liixj-aplint  appliod  will  bo  given  on  p.  300. 
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an  example  of  a  rigid  splint  capable  of  progressive  alteration 
in  form. 

Although  there  are  better  ways  of  fixing  the  hip-joint 
by  portable  apparatus,  it  is  a  valuable  aid  when  propei'ly 
made  and  adjusted,  but  worse  than  useless  when  its  mode 
of  construction  and  of  application  is  imperfectly  appreciated. 
The  principles  involved  in  the  designing,  structure,  and 
management  of  this  instrument  are  instructive  and  im- 
portant. It  is  on  the  constant  attention  on  the  part  of  the 
surgeon  that  success  depends. 

The  Late  Me.  Thomas's  Account  of  His  Splint.* 

We  will  suppose  the  patient,  ait.  ten,  with  right  hip-joint  disease. 
The  surgeon  requests  him  to  stand  on  the  left  limb,  and  proceeds  to 
measure  him  for  the  instrument.  A  block,  or  several,  if  necessary,  are 
placed  under  the  sole  of  his  right  foot,  until  the  unsound  limb  is  raised 
sufficiently  to  allow  the  spine  to  resume  its  natural  form. 

Now  he  takes  a  long,  flat  piece  of  malleable  iron,  one  inch  by  a 
quarter  for  an  adult,  and  three-quarters  of  an  inch  by  three-sixteenths 
for  children,  and  long  enough  to  extend  from  the  lower  angle  of  the 
shoulder-blade  in  a  perpendicular  line  downwards  over  the  lumbar 
region,  across  the  pelvis,  slightly  external,  but  close  to,  the  posterior- 
superior  spinous  process  of  the  ilium,  and  to  the  prominence  of  the 
buttock,  along  the  course  of  the  sciatic  nerve,  to  a  point  slightly  external 
to  the  centre  of  the  extremity  of  the  calf  of  the  leg.  The  iron  must  be 
modelled  to  this  track  to  avoid  excoriations. 

The  lumbar  portion  of  the  upright  must  be  invariably  almost  a  plane 
surface,  and  rotated  on  its  axis  in  the  direction  of  the  arrows  (Fig.  50), 
more  or  less  in  proportion  to  the  plumpness  of  the  patient.  This  iron 
forms  the  upright  portion.  It  is  very  necessary  that  it  should  come 
below  the  knee,  to  enable  the  surgeon  to  fix  this  joint. 

Then  measure  round  the  chest,  a  little  below  the  axilla,  deducting, 
in  the  case  of  an  adult,  four  inches  from  the  chest  circumference.  This 
latter  will  be  the  measure  for  the  upper  cross-]jiece,  which  i.s  made  from 
a  piece  of  hoop  iron,  one  inch  and  a  half  by  one-eighth  of  an  inch. 
The  hoop  is  firmly  jointed  to  the  top  of  the  upright  with  a  rivet  (Fig. 
50)  at  one-third  of  its  length  from  the  end  next  to  the  diseased  side.  It 
is  important  to  give  the  upper  crescent  this  oval  shape  to  assist  in 
arresting  the  machine  from  rotating  from  its  position  behind  the  body, 
and  thus  producing  inversion  of  the  limb.  Another  strip  of  hoop 
metal,  three-quarters  of  an  inch  by  one-eighth  of  an  inch,  and  in  length 
two-thirds  of  the  circumference  of  the  thigh,  is  fastened  to  the  upright 
at  a  position  from  one  to  two  inches  below  the  fold  of  the  buttock,  then 
another  i)iece  of  metal  of  like  strength,  equal  to  half  the  circumference 
*  H.  O.  ThoinuK,  "Diseases  of  tho  Hip,  Kuee,  and  Ankle  Joints,  Treated  by 
a  New  Method,"  3rd  Ed.,  187G. 
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of  the  leg  at  the  calf,  is  firmly  riveted  to  the  lower  extremity  of  the 
upright. 

The  short  portion  of  the  top  half  circle  is  next  to  the  diseased  side, 
with  a  space  intervening,  while  the  long  portion  must  be  closely  fitted  to 
the  sound  side.  If  the  machine  should  tend  to  rotate  from  the  disused 
side,  then  daily  contract  the  long  wing  of  the  crescents,  and  expand  the 
short  ones. 

In  applying  the  instrument  with  two  uprights  (Fig.  51),  care  should 
be  taken  to  measure  the  distance  between  the  tip  of  right  and  left 
posterior  spinous  processes,  and  then  to  set  the  uprights  parallel  and 
apart  one  inch  more  than  such 
measurement,  or  it  cannot  be 
tolerated  by  the  patient.  The  two 
uprights  should  be  connected  by 
a  cro.ss-bar  when  practicable,  which 
is  not  possible  when  the  double 
instrument  is  used  for  reduction 
of  deformities  ;  when  used  it  will 
be  found  useful  for  the  attendant 
to  grasp  in  nursing. 

The  Rigid  Splint  applied 
to  the  Spinal  Column. — An- 

tero-pcsterior  spinal  splints 
have  been  used  in  orthopaedic 
surgery  for  several  genera- 
tions, but  the  right  method 
of  their  construction  and 
application  is  largely  due 
to  the  late  E.  J.  Chance,  of 
London,  and  the  late  C.  F. 
Taylor,  of  New  York.* 

Jiradford  and  Lovett  state: 


Fig.    .50.  —  Single 
Thomas's  Splint. 


Fig.  51.  — Double 
Thomas's  Spliut. 


The  first  efficient  and  thorough  adaptation  of  the  principles  o 
treatment  by  proper  an tero- posterior  supports  has  been  accomplished 
by  JJr.  C.  F.  Taylor,  of  Xew  York.  Since  the  use  of  certain  appliances 
wa.s  advocated  by  him,  some  modifications  have  been  introduced ; 
but  the  principles  under  which  he  worked  have  remained  nmch  the 
same. 

I  shall,  in  the  present  jilace,  first  describe  Chance's  spinal 
splints,  because  I  believe  they  were  introduced  prior  to  those 
of  Taylor,  and  also  because,  in  my  opinion,  they  possess  certain 
advantages  over  the  latter.    At  the  time  that  the  late  Sir 


•  C.  F.  Taylor,  'The  Mechanical  Treatmeut  tf  Pott's  Disease,"  1870. 
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John  Erichsen  selected  Taylor's  splint  as  the  best  for  its 
purpose,  there  was  m  use  in  London  a  simpler  and,  in 
ray  opinion,  for  most  cases  a  better  apparatus.  The 'late 
E.  J.  Chance  began  to  employ  his  spinal  splints  at  the  City 
of  London  Orthopa3dic  Hospital  in  1852.  As  appHed  to  a 
case  of  tubercular  disease  of  the  spine,  their  structure  is 
shown  m  Fig.  52,  and  is  thus  described  by  Noble  Smith.* 

The  Adaptable  Metal 
Splint. —  Soft  slioulcler- 
straps,  placed  round  each 
.shoulder,  are  drawn  back 
and  attached  to  a  pad  be- 
hind the  shoulders.  Light 
steel  plates,  padded,  are 
adapted  to  the  spine  at  the 
side  of  the  angle,  a  space 
being  allowed  for  the  spinous 
processes  to  project  between 
(Fig.  52).  Two  steel  bars 
extend  from  the  pad  be- 
tween the  shoulders,  upon 
each  side  of  the  spinous 
Kg.  52.— Chance's  Fig.  5  3.— Ta y  1  o  r's  processe.s,  to  the  level  of 
Splint  for  Angular  A  n  t  er  o  -  p  osterior  the  seat,  where  they  are 
Curvature.  Spinal  Support.  attached  to  a  pelvic  belt, 

the  side  plates  also  being 
attached  to  them.  The  pelvic  belt  should  be  firm  at  the  back,  so 
that  by  resting  on  the  seat  it  will  support  the  whole  body  from  that 
point  upwards. 

C.  F.  Taylor's  spinal  brace  (Fig.  53)  is  thus  described  by 
Bradford  and  Lovett : — 

The  simplest  antero-posterior  apparatus  consists  of  two  uprights  of 
annealed  steel,  three-eighths  or  half  of  an  inch  in  width,  and  thick  enough 
to  be  rigid.  .  .  .  These  uprights  should  reach  from  just  above  the  pos- 
terior-superior iliac  spines  to  about  the  level  of  the  second  dorsal  vertebra. 
The  uprights  are  joined  together  below  by  an  inverted  U-shaped  piece 
of  steel,  which  runs  as  far  down  on  the  buttock  as  possible  without 
reaching  the  chair  or  bench  when  the  patient  sits  down.  Or  the 
brace  may  end  in  a  waist-band.  .  .  .  The  uprights  arc  joined  above 
by  another  U-shaped  piece,  the  u]t|)cr  ends  of  whicii  should  jiass 
over  the  anterior  aspect  of  the  elevation  of  the  shoulders,  or,  rather, 
the  root  of  the  neck. 

The  uprights  should  be  far  enough  apart  to  support  the  transverse 
processes  of  the  vertebriu,  and  not  the  spinous  processes.  They  should 
*  Noblo  Smitli,  "  Spinal  Caries,"  2nd  Ed„  p.  83. 
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be  bent  according  to  a  cardboard  tracing  of  tlie  back,  taken  as  described, 
and  tlien  adjusted  to  the  back.  The  neck  and  bottom  pieces  should  be 
cut  out  in  cardboard  in  pattern.  The  whole  should  tlien  be  riveted  to- 
gether and  tried  on  the  patient,  who  should  be  lying  on  his  face  in  the 
recumbent  position.  .  .  .  An  accurate  fit  is  essential,  the  covering  is. 
merely  a  matter  of  detail.  ....  Pad  plates,  covered  with  felt  or  hard 
rubber,  are  needed.  .  .  .  Buckles  are  needed  at  the  ends  of  the  neck- 
piece, at  a  level  with  the  axilla,  opposite  the  middle  of  the  abdomen, 
and  at  the  lower  end  of  the  brace.  .  .  . 

It  is,  of  course,  essential  that 
the  trunk  be  properly  secured  to  the 
brace.  This  can  be  done  by  means  of 
an  apron,  which  covers  the  front  of 
the  trunk,  the  abdomen,  and  the  chest, 
reaching  from  the  clavicles  nearly  to 
the  symphj'sis  pubis. 

Springs  and  Elastic  Traction. 

— Steel  springs  may  be  used  for 
various  ends :  as  levers,  as  pres- 
sors, as  tractors,  as  locks,  etc. ; 
elastic  bands  may  be  used  instead 
of  springs  for  many  of  these  pur- 
poses. Although  springs  may  be 
used  for  many  of  the  same  pur- 
poses as  rigid  splints,  the  latter 
are  to  be  preferred  in  most  in- 
stances. 

The  spring  is  used  to  replace 
furictionless  muscles,  e.g.  to  replace 
the  extensors  of  the  toes  in  talipes  equinus  (Fig.  54),  or 
the  calf  muscles  in  talipes  calcaneus. 

Springs  are  sometimes  employed  to  press  back  the  promi- 
nent sternum  in  pigeon- breast.  Spiral  springs  or  rubber 
cords  may  be  used  in  place  of  a  weight  extension.  Springs 
rnay  take  the  place  of  rigid  splints,  e.g.  in  apparatus  for 
club-foot  or  the  spine.  As  an  instance  of  the  latter  use  of 
springs  the  spinal  support  invented  by  the  late  Dr.  Prothcro 
Smith*  may  be  mentioned  {nee  Fig.  55). 

Mr.  Barwcll  has  applied  elastic  traction  exerted  by 
means  of  india-rubber  rings  to  the  treatment  of  lateral 
curvature  of  the  spine,  and  Mr   Miiirhead  Little,  in  his 

•  Prothero  Smith,  Jhil.  Mcil.  .lunni.,  31st  Aug.,  1878. 


rig.  54. — Boot  and  Iron,  witk 
Spring  for  elevating  foot  in  Talipes 
Equinus. 
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"concealed  spring,"  has  found  a  substitute  for  the  rigid 
outside  u'on  requisite  in  many  cases  of  flat-foot. 

The  theraupeutic  properties  of  elastic  traction  were  at 
.one  time' extensively  tried  as  a  means  of  correcting  jiara- 
lytic  club-foot  without  tenotomy.    Mr.  T.  Holmes,  at  Great 
Ormond  Street,  showed  that  for  this  purpose  no  reliance  was 
to  be  placed  upon  the  method.    In  general,  springs  and 
elastic  bands  are  less  potent  than  suitable  rigid  apparatus 
as  corrective  measures ;  their  chief  use 
is  to  supplement  rigid  sj)lints  as  in  the 
examples  of  club-foot  apparatus  given 
above. 

The  great  variety  of  artificial  livibs 
and  other  prothetic  apparatus,  though 
really  helonging  to  this  department  of 
surgery,  would  require  so  much  space 
that  they  cannot  be  fully  considered  in 
this  work.    One  nse  of  artificial  limbs 
may,  however,  be  mentioned.    This  is 
their  employment  as  a  means  of  giving 
rest  to  a  diseased  joint.    A  familiar  in- 
stance of  this  valuable  application  of  a 
prothetic  apparatus  is  seen  in  Thomas's  knee-splint  (Fig.  56). 
When  this  instrument  is  applied  the  whole  of  the  lower  limb 
is  thrown  out  of  use,  the  weight  of  the  body  bebg  borne  by 
the  tuber  ischii  of  the  diseased  side. 

The  principles  of  structure  and  of  the  working  of  artificial 
limbs  are  in  the  main  similar  to  those  of  orthopa3dic 
ambulant  apparatus,  and  they  are  of  importance  in  general 
surgery.  Thus,  in  planning  an  amputation,  the  life  and 
safety  of  the  patient  arc  first  to  be  thought  of,  after  that 
the  kind  of  prothetic  appai-atus  that  will  be  required  must 
be  considered,  and  then  such  a  stump  must  be  devised  as 
will  enable  the  patient  to  use  the  apparatus  with  comfort. 
Examples  of  artificial  limbs  used  after  amputation  below 
the  knee  are  shown  in  Figs.  57  and  58. 

Correcting  Manipulations.— In  orthopiedic  surgery  there 
is  uuich  scope  for  the  application  of  manual  force  for  the 
temporary  correction  or  diminution  of  deformity.  Thus,  in 
congenital  club-foot,    correcting   manipulations  should  be 


Fig.  55.— Prothero  Smith's 
Spinal  Support. 
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begun,  as  Sayre  puts  it,  "  as  soon  as  the  baby  has  been 
washed,"  and  they  should  be  continued  daily  in  addition  to 
other  measures.  The  slight  manual  force  applied  acts  by 
stretching  the  shortened  and  relaxing 
the  lengthened  structures,  and  enabling 
the  surgeon  to  obtain  a  slightly  improved 
position  of  the  part  each  time  the  re- 
taining apparatus  is  applied.  In  con- 
genital wry-neck,  scoliosis,  genu  valgum, 
and  other  rickety  deformities,  and  in 
stiffness  left  after  traumatic  and  inflam- 
matory conditions,  manipulations  are 
often  of  very  great  assistance  to  the 
surgeon.  In  certain  conditions  the 
manipulative  measures,  after  due  in- 
struction, may  be  left  to  the  nurse  or 
patient. 

Manipulative  Treatment  of  Stiff 
Joints — "  Bone-setting-." — The  forma- 
tion of  adhesions  within  or  about 
joints,  tendon  sheaths,  etc.,  after  trau- 
matism, or  non-traumatic  conditions,  is 
often  the  cause  of  much  pain  and 
crippling  to  the  patient,  and  the  fre- 
quency with  which  the  cause  of  the 
disability  is  overlooked  has  proved  the 
opportunity  of  the  class  of  empirics 
knoAvn  as  "  bone-.setters,"  from  their 
own  mistaken  ideas  of  the  pathology 
of  the  conditions  with  which  they  deal. 

The  pathology  of  such  conditions 
in  purely  traumatic  cases  is  simple 
enough;  it  is  the  same  as  the  forma- 
tion of  scar- tissue.  Thus,  for  example, 
after  a  dislocation  of,  say,  the  shoulder- 
joint,  more  or  less  blood  fills  the  potential  pouch  of 
synovial  membrane,  which  forms  when  the  arm  is  by  the 
side.  This  blood  clots  anrl  becomes  organised  in  the  usual 
way.  By  the  fourth  day  new  blood-vessels  will  begin  to 
form,  and  by  the  eighth  day  the  fibres  formed  from  the 


Fig.  56.— Tliomas's  Spliut 
for  Tubercular  Discaso  of 
the  Kiioe-joint. 
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Kg.  57.  —  Apparatus 
for  use  after  Ampu- 
tation at  Aukle  or 
through  Tarsus. 


fibroblasts  of  the  graniilation-tissue  that  now  replaces  the 
blood-clot  and  joms  together  the  opposed  surfaces,  will  be 
acquiring  an  increasing  firmness.  Thus,  m 
order  to  prevent  the  formation  of  firm 
adhesions,  passive  movements  should  be 
begun  and  continued  until  repair  is  com- 
plete. In  performing  the  necessary,  move- 
ments of  the  joint,  the  latter  should  be 
carefully  supported,  and  firmly  and  evenly 
bandaged  after  each  manipulation. 

When  there  is  a  fracture  in  the  neigh- 
bourhood of  a  joint,  the  proceedings  for 
the  prevention  of  adhesions  must  be  delayed 
until  the  fragments  are  firmly  united. 
Thus,  in  a  CoUis's  fracture,  the  formation 
of  adhesions  in  the  tendon-sheath  is  pro- 
vided against  by  leaving  the  fingers  free, 
.  by  early  passive  movements  of  all  the 

digits.  After  five  or  six  weeks,  when  a  fair  amount  of  union 
between  the  osseous  fragments  has  taken  i^lace,  the  wrist- 
joint  should  be  fully  flexed, 
extended,  adducted,  and 
abducted  by  one  hand  of 
the  surgeon,  whilst  the 
other  supports  the  end  of 
the  radius,  and  with  thumb 
or  fingers  makes  pressure 
upon  any  painful  spots  in 
the  area  of  t.he  synovial 
membrane  of  the  joint. 
After  this,  re-lormation  of 
adhesions  is  prevented  by 
daily  manipulation  and 
massage. 

As  a  typical  example 
of  the  commonest  ]\ind  of 
case  that  finds  its  way  to 
the  bone-setter,  the  foUo.wing  may  be  given : — 

A  railway-porter,  aged  thirty-six,  fell  heavily  on  his  shoulder  on 
October  I5tli.  He  began  to  nttend  the  casualty  department  of  a  hospital 


Fig.  -  58.— Artiiiciul  I,iinb  for  use  after 
Amputation  below  the  Knee. 
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on  November  12tli,  the  shoulder  being  then  painful.  He  remained  under 
treatment  till  ;May  5th,  when  he  came  to  the  City  Orthopfedic  Hospital. 
The  muscles  around  the  joint  were  wasted,  there  was  a  tender  point  just 
below  the  acromion  on  the  front  of  the  joint,  there  was  complete 
ankylosis  of  the  joint  as  evidenced  by  tlie  scapula  moving  in  every 
direction  with  the  humerus.  The  patient  was  put  under  gas,  and  with 
the  left  hand  steadying  the  scapula  and  the  left  thumb  making  pressure 
on  the  tender  point  above  mentioned,  I  produced  full  flexion  and  ex- 
tension by  my  right  hand  holding  the  patient's  arm  just  above  the  elbow. 
External  and  internal  rotation,  and  finally  circunrduction,  with  the 
elbow  well  raised,  whilst  traction  was  made  to  prevent  dislocation,  were 
then  performed.  With  every  movement,  loud  creaking  was  elicited. 
The  joint  was  then  firmly  bandaged.  The  patient  had  a  good  deal  of 
pain  for  two  hours.  He  was  then  sent  home,  and  directed  to  remove  the 
bandages  at  night,  and  next  day  to  begin  to  use  the  arm.  He  was  free 
from  pain  for  four  days,  when  he  felt  slight  aching.  On  his  second 
visit  a  week  after  the  first,  I  found  all  the  movements  were  free  save 
that  there  was  slight  limitation  of  external  rotation.  On  sharply  moving 
the  arm  to  the  full  in  this  direction,  I  felt  a  slight  adhesion  give  way. 
After  this,  the  patient  had  full  use  of  his  arm,  and  the  muscles  quickly 
regained  their  power,  the  patient  returning  to  work  in  four  weeks'  time. 

In  other  cases  of  similar  character  the  symptoms  are 
referred  to  parts  at  a  distance  from  the  joint,  and  a  wrong 
diagnosis  is  easily  made.  Such  a  case  may  be  briefly  aUuded 
to  : — 

M.  O'D.,  aged  forty-two.  No  previous  illness,  somewhat  alcoholic  in 
habit.  February  8th,  1899  :  Patient  was  carrying  a  heavy  case  when  he 
fell  on  the  outstretched  right  hand.  Had  severe  pain  about  the  shoulder, 
and  in  the  upper  part  of  the  arm  between  the  biceps  and  the  bone  ;  severe 
pain  wa.s  felt  later  about  the  right  thumb  and  the  back  of  the  hand,  and 
also  along  the  ulnar  nerve.  The  patient  was  unable  to  move  the  arm  at 
the  .shoulder.  He  was  treated  for  neuritis  in  the  casualty  department. 
February  18th  :  On  examination  I  found  the  movements  of  the  shoul- 
der-joint Avere  greatly  limited.  Gas  was  given  by  Mr.  M.  C.  Hayward, 
and  1  broke  down  the  adhesions,  which  were  heard  to  give  way.  The 
pain  immediately  after  this  operation  was  severe,  and  was  referred 
chiefly  to  the  back  of  the  hand.  A  (juartcr  grain  of  morphia  was  given. 
Febniary  22nd  :  Patient  states  that  the  pain  entirely  disappeared  two 
hours  after  the  operation,  and  has  not  since  returned.  He  moves  the 
arm  better  than  l^efore.  February  2oth  :  The  movements  in  the  arm 
iire  now  nearly  normal  in  every  direction  ;  pain  remains  absent.  The 
patient  wa.s  recommended  to  Uije  the  arm  as  much  as  possible. 

The  variou.s  morbid  states  that  are  successfully  treated  by 
bono-settcrs  are  thus  classified  by  Mr.  Hood  :— * 

♦  Wharton  P.  Hood,  "  ISonc-Sotting,"  1871,  26,27. 
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1.  Stiffness  and  pain  of  joints  following  fracture.  In  this  category 
are  two  classes  of  cases  :  (1)  joints  stiff  from  want  of  movement ;  (2) 
stiff  and  swollen  joints,  which  have  been  implicated  in  the  original 
injury.  ^ 

2.  Sprains  that  have  been  treated  by  long  fixation  or  rest. 

3.  Joints  that  have  been  voluntarily  kept  at  rest  for  the  avoidance 
ot  pain,  whether  the  latter  is  due  to  an  intra-articular  or  an  extra- 
articular cause. 

4.  Eheumatic  and  gouty  joints. 

5.  Displaced  cartilages. 

6.  Ganglia. 

7.  Subluxations  of  carpal  or  tarsal  bones. 

8.  Displaced  tendons. 

9.  Hysterical  joints. 

As  may  be  imagined,  these  operations  in  the  hands  of 
men  ignorant  of  pathology  are  occasionally  performed  in  the 
wrong  cases,  and  sometimes  with  disastrous  results.  Tuber- 
cular^ joints  in  which  there  is  evidence  of  activity  are 
esijecially  liable  to  be  made  worse  by  the  forced  manipula- 
tions and  subsequent  movement.  Although,  as  is  well 
known,  a  quiescent  tubercular  joint  may  with  due  pre- 
cautions be  safely  brought  into  a  good  position,  it  is 
necessary  to  apply  a  retentive  apparatus  and  to  diminish 
intra-articular  pressure  when  the  correction  of  the  deformity 
has  been  effected.  It  is  in  the  latter  part  of  this  method 
of  procedure  that  the  bone-setter  fails. 

Another  large  class  of  cases  in  which  the  bone-setter 
and  even  surgeons  who  give  special  attention  to  "bone- 
setters'"  cases  come  to  grief  are  those  due  to  muscular 
contracture,  such  as  talipes,  paralytic  contracture  of  the  knee- 
or  elbow-joint  deformity  from  contracture  of  the  triceps. 

Again  the  bone-setter's  success  with  rheumatic  and 
gouty  joints,  ganglia,  displaced  cartilages,  can  only  be  of  a 
transitory  character. 

On  this  subject  the  late  H.  0.  Thomas*  observed : — 

This  class  of  practitioners  are  not  in  possession  of  methods  "not 
dreamt  of  in  our  philosophy."  Frequently  I  have  heard  patients 
express  themselves  relieved  in  twenty-four  hours,  when,  as  a 
practical  surgeon,  I  could  plainly  see  that  they  were  still 
sufferers. 

The  manipulations  described  in  the  case  of  fibrous  ank}^- 

*  H.  O.  Thomas,  he.  oil.  supra,  p.  109. 
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losis  of  the  shoulder,  described  above,  may  be  taken  as  a 
type  of  those  required  in  similar  cases.  In  every  case  the 
joint  should  be  steadied  by  one  or  both  hands  whilst  the 
manipulation  is  being  performed.  The  tender  spots  in  the 
joint  over  which  the  bone-setter  makes  pressure  whilst  the 
manipulation  is  being  performed  are  the  points  of  attach- 
ment of  the  principal  adhesions,  and  by  fixing  them  the 
synovial  membrane  to  which  they  are  attached  is  prevented 
from  yielding,  and  so  allowing  the  adhesion  to  resist  the 
movement  without  undergoing  rupture;  it  may  also  secure 
the  rupture  of  the  adhesions  at  some  point  distant  from 
its  attachment  to  the  synovial  membrane.  In  manipula- 
tions of  this  kind  it  is  most  important  to  secure  free 
movement  in  the  direction  of  the  chief  resistance.  The 
bone-setter  is  frequently  guided  to  use  combination  move- 
ments of  joints  by  following  this  indication.  Wharton  Hood 
gives  an  instance  of  this  in  describing  the  manipulations 
as  practised  at  the  elbow-joint : — 

In  the  case  of  the  elbow-joint,  the  first  care  of  the  operator  is  to 
discover  in  what  direction  movement  is  most  painful.  For  this  pur- 
pose, the  arm  and  forearm  being  each  firmly  grasped,  he  makes  an 
effort  at  flexion  with  the  hand  carried  towards  the  median  line,  and 
again  with  it  carried  outwards  in  the  opposite  direction.  He  inquires 
which  movement  is  most  painful,  and  when  the  \)&m  is  felt.  The 
operator,  placing  the  back  of  his  left  hand  on  the  table,  receives  the 
elbow-joint  in  his  palm  and  grasps  it  firmly,  at  the  same  time  placing 
the  left  thumb  steadily  on  the  seat  of  pain.  He  then  grasps  the 
wrist  with  his  right  hand.  If  the  most  painful  movement  was  flexion 
with  adduction  he  twists  the  palm  of  the  hand  towards  the  median  line 
and  flexes  the  elbow  sharply,  at  the  same  time  bringing  the  hand  across 
the  chest.  If  flexion  with  abduction  was  most  painful  the  palm  is 
twisted  outwards,  and  the  forearm  carried  into  the  flexed  position.  In 
many  cases  both  these  manceuvres  would  be  peiformed,  the  thumb- 
pre.ssure  being  shifted  to  the  .spot  especially  painful  in  relation  to  each  ; 
and,  ]a.stly,  complete  extension  and  rotation  would  be  made. 

In  applying  these  manipulative  measures  to  the  spine 
great  care  in  the  selection  of  cases  is  required.  When  pain 
and  stiffness  remain  after  a  siuldcn  twist  of  the  s])inG — 
'■'ricked  .spine"  as  it  is  termed — suitable  manipulation  is 
often  of  service,  but  disasters  have  occurred  from  mistaking 
tubercular  for  simple  traumatic  conditions. 

Of  very  groat  service  before  the  application   of  these 
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maziipulations  is  the  use  of  the  superheated  aiv-bath  (see 
p.  41).  Ihe  paua  that  often  follows  the  operation,  and  that 
telt  durmg  the  operation,  are  frequently  avoided  by  its  use 
Massage  is  often  of  use  in  the  after-treatment 
Forcible  Stretching  of  Muscles.-This  proceedino-  is  of 
use  as  an  element  in  the  treatment  of  contractures,  eg  in 
dimniishmg  adduction  of  the  thighs  and  the  adductor  spasm 
in  spastic  paralysis.  In  slight  cases  of  paralytic  contracture 
or  the  knee  it  is  also  of  service. 

In  performing  the  operation  the  patient  is  anaesthetised 
to  full  relaxation  of  the  muscles.  Then  the  joint  is  forcibly 
moved  as  far  as  possible  in  the  desired  direction.  The 
amount  of  force  emj^loyed  must  stop  short  of  rupturina 
the  muscle  or  its  tendon.  When  the  parts  have  been 
stretched  as  much  as  is  safe  the  joint  is  fixed  in  plaster, 
and  if  full  correction  has  not  been  obtained  the  plaster 
may  be  removed  a  few  weeks  after  the  first  operation,  and 
a  further  stretching  effected. 

In  stretching  the  adductors  in  spastic  paralysis  it  is  of 
advantage  to  manipulate  the  stretched  muscle  by  firm  trans- 
verse massage. 

Orthopaedic  Operations.— (l)  On  the  Skin.—Befovmmg 
scars  that  resist  treatment  by  massage,  weight-extension, 
etc.,  may  require  operative  treatment.  Since  the  form  and 
extent  of  scars  vary  widely,  the  exact  method  of  dealing 
with  them  differs  in  each  case.  The  various  procedures  are : 
(1)  Excision  ;  (2)  plastic  operations.  Both  these  operations 
may  be  done  with  or  without  skin-grafting  or  flap-trans- 
plantation. Careful  after-treatment  is  required  to  prevent 
re-contraction. 

2.  i^ascice.— Contractions  of  the  palmar  or  plantar  fasciae 
may  be  dealt  with  by  simple  transverse  section  of  the  bands 
correction  of  the  deformity,  and  subsequent  long  main- 
tenance of  .the  part  in  the  corrected  position.  The  division 
of  bands  of  fascije,  contracted  in  a  linear  manner,  requires 
avoidance  of  important  vessels  and  nerves,  but  is  otherwise 
simple.  A  small  tenotome  is  inserted  between  the  sldn  and 
the  band,  and  its  edge  is  so  turned  that  it  is  vertical  to  the 
tissue  to  be  divided.  The  band  is  then  put  on  the  stretch,  and 
the  division  is  continued  until  all  resistance  is  overcome. 
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When  wide  areas  of  fascia  are  involved,  as  in  contraction 
of  the  fascia  hxta  in  connection  with  tubercular  disease  of 
the  hip  or  knee,  simple  transverse  division  is  no  longer  suffi- 
cient, and  the  fascio-plastic  operation  introduced  by  V.  Wini- 
warter is  employed.  It  consists  in  making  a  V-shaped 
section,  including  skin,  fasciae,  and,  if  necessary,  subjacent 
ujuscles.  The  base  of  the  wedge  is  generally  to  be  placed 
towards  the  proximal  side,  but  Avhen  this  procedure  is  em- 
ployed in  the  treatment  of  Dupuytren's  contraction  the  base 
of  the  V  is  placed  distally.  The  section  made  and  the 
deformity  corrected,  the  wound  is  closed  by  sutures  in  such 
a  way  that  the  lines  of  sutures  form  a  Y.  In  order  to  main- 
tain the  improved  position  the  part  is  encased  in  a  plaster 
of  Paris  case  or  a  moulded  splint  for  some  weeks,  and  after- 
wards a  suitable  apparatus  is  worn  to  prevent  recurrence 
of  the  deformity. 

3.  Tendons.  —  Subcutaneous  tenotomy,  established  by 
Stromeyer  in  1831  as  a  regular  surgical  procedure,  remains 
to  the  present  time  as  one  of  the  most  valuable  of  surgical 
resources.  The  only  instruments  required  are  tenotomes. 
Guerin's  small  narrow-bladed  knives  are  those  in  general 
use.  The  two  chief  forms  of  tenotomes  are  the  blunt  and 
the  sharp-pointed,  as  shown  in  Fig.  59.  The  sharp-pointed 
knives  should  not  taper  too  much  at  the  point  and  the  latter 
should  usually  be  in  the  central  axis  of  the  blade ;  in  the 
case  of  the  smaU  fascia  knife  of  William  Adams,  however,  the 
cutting  edge  should  be  straight  right  up  to  the  point.  Most 
tendons  may  be  safely  cut  with  a  pointed  tenotome,  but 
in  the  neighbourhood  of  large,  blood-vessels,  as  in  the  divi- 
sion of  the  stemo-mastoid,  it  is  safer  to  puncture  the  skin 
and  fascia  with  a  sharp- j^oin ted  knife,  which  is  then  used 
as  a  director  to  guide  a  blunt-pointed  tenotome,  by  means 
of  which  the  section  of  tendon  or  muscle  is  done. 

The  slightly  curved  tenotome  of  Parker  (Fig.  60)  for 
cutting  the  tibialis-posticus  tendon,  ligaments,  etc.,  below 
the  internal  malleolus,  is  also  useful.  iJiettenbach's  sickle- 
shaped  instrument  is  still  used  by  some  Continental  surgeons, 
and  .some  use  a  tenotome  with  a  slight  backward  curve. 

Tendons  may  be  divided  either  by  cutting  from  the  super- 
ficial to  the  dcfp  aspect,  or  vice  versd.    In  the  former  method 
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m  the  case  of  the  tcndo  AchiUis  a  fold  of  skin  is  pinched  1113 
over  the  narrowest  part  of  the  tendon,  whilst  the  foot  is  held 
by  an  assistant,  so  that  the  tendon  is  relaxed.  A  sharp- 
ponited  tenotome  is  then  introduced  on  the  inner  side  of 
the  tendon  and  pushed  on  the  flat  between  the  skin  and 
the  tendon  till  its  point  can  be  felt  under  the  sldn  project- 
ing beyond  the  other  side  of  the  tendon.  The  tendon 
being  put  on  the  stretch  by  the  assistant,  the  edge  of  the 
knife  IS  then  turned  against  the  tendon.  The  assistant 
then  increases  the  tension  of  the  tendon,  whilst  the  operator 
presses  the  blade  of  the  tenotome  against  the  tendon  with 
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Fig.  59.— Teuotomes. 

his  left  thumb,  and  with  the  right  makes  the  blade  execute 
a  series  of  rocking  movements,  which  cause  a  sort  of 
grating  sensation  as  the  stiff  tendon-bundles  are  successively 
cut.  The  completion  of  the  division  of  the  tendon  is  evidenced 
by  a  sudden  yielding  of  the  hitherto  tense  tendon.  At  the 
moment  when  this  is  felt  the  surgeon  turns  the  knife  again 
on  the  flat  and  withdraws  it;  the  assistant  at  the  same  time 
relaxes  the  parts  previously  put  on  the  stretch. 

The  second  mode  of  dividing  the  tendon  is  to  pass  a 
sharp-pointed  tenotome  from  the  inner  side,  beneath  the 
tendon,  and  the  latter  being  put  on  the  stretch,  the  tendon 
is  cut  through  by  rocking  and  sawing  movements  of  the 
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knife.  In  Great  Britain  it  is  usual  to  have  the  patient  lying 
on  the.  face  for  this  operation,  and  to  use  a  sharp-pointed, 
straight  tenotome.  The  best  description  of  the  operation 
is  one  given  verbally  to  me  by  Mr.  William  Adams  who 
recommends  that  the  tenotome  be  passed  through  the  skin 
near  the  inner  border  of  the  tendon  and  then  under  the 
latter  at  an  angle  of  45"  ;  the  edge  of  the  knife  is  then 
turned  against  the 
tendon  which  is 
divided  by  a  suc- 
cession of  leverao-e 
movements  of  the 
knife  asrainst  its 
under  surface.  If 
the  knife  is  passed 
from  the  outer 
side,  there  is  dan- 
ger of  puncturing 
the  posterior  tibial 
vessels.  Some  Con- 
tinental surgeons 
have  the  patient 
lying  on  the  back, 
and  pass  a  sickle-shaped  tenotome  fi'om  the  outer  side. 
During  the  division  of  the  tendon  by  this  means,  the  surgeon 
holds  the  patient's  foot  with  his  left  hand ;  and,  in  operating 
on  the  feet  of  little  children,  it  is  always  advisable  for  the  sur- 
geon to  hold  the  foot,  whilst  the  assistant  steadies  the  leg. 

Before  passing  to  the  consideration  of  tenotomy  of 
other  tendons,  the  process  of  regeneration  of  tendon  may 
be  briefly  examined. 

The  repair  of  tendon  after  division  may  be  studied 
in  detail  in  the  case  of  a  tendon  divided  subcutaneously 
with  antiseptic  precautions.  If  the  tendo  Achillis  of  a 
rabbit  is  examined  twenty-four  hours  after  aseptic  division, 
the  clean-cut  ends  are  seen  to  have  separated  about 
one  inch,  and  to  be  coated  with  a  thin  layer  of  blood- 
clot.  They  arc  joined  together,  and  for  a  short  distance 
ensheathcd  by  a  jelly-like,  straw-coloured  coagulum,  which 
is  as  large  as  the  tendon,  filling  out  the  tendon-sheath. 


rig.  60. — Parker's  Tenotomes. 
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The  puncture  in  the  tendon-sheath  is  closed  by  a  httle 
blood-clot  which  is  adherent  to  the  tissues  outside  This 
unitmg  coagulum    of  "plastic  lymph"  is  formed  by  the 
coagulation  of  lymph  which  has  escaped  from  the  divided 
lymphatics  of  the  tendon,  and  from  plasma  which  has  escaped 
fi-om  the  small  blood-vessels  injured  by  the  operation  At 
the  end  of  forty-eight  hours  the  appearance  to  the  naked 
eye  is  just  the  same  as  at  the  end  of  the  first  day  but  if 
the  tendon  with  the  sheath  and  the  uniting  material  be 
excised,  hardened,  and  cut  in  sections,  it  is  seen  that  active 
biological  processes  have  occurred.    The  whole  of  the  uniting 
bond  is  traversed  by  branched  young  connective-tissue  cells 
linked  together  (see  Fig.  61,  5),  - and  careful  examination 
reveals  the  fact  that  these  cells  are  multiplying  by  indirect 
division,  and  also  that  other  cells  are  being  formed  by  the 
division  of  (1)  the  endothelial  cells  of  the  divided  blood- 
vessels of  the  tendon,  and  (2)  the  connective-tissue  ceUs  of 
the  sheath  and  of  the  interfascicular  spaces  of  the  tendon. 
Besides  the  newly-formed  connective-tissue  and  endothelial 
cells   are   seen   white   blood  -  corpuscles,    both  the  more 
munerous  variety,  with  a  subdivided  nucleus,  and  the  less 
numerous  uni-nuclear  variety,  or  lymphocytes.    In  the  neigh- 
bourhood of  the  clot  leucocytes  of  each  variety  may  *be 
■found  to  have  engulfed  some  of  the  red  corpuscles.    In  the 
interior  of  some  of  the  young  connective-tissue  cells  both 
red  and  white  blood-corpuscles  are  to  be  observed. 

This  activity  of  growth  and  multiplication  of  cells  are 
caused  in  part  by  the  presence  of  an  unusual  amount  of 
food  in  the  shape  of  serum,  fibrin,  and  blood-corpuscles. 
The  cells  become  predatory  amoeba;.  From  their  destina- 
tion, which  is  about  to  be  described,  they  are  termed 
"fibroblasts"  and  " vasoblasts." 

A  divided  tendon  examined  on  the  fourth  day  presents 
a  new  appearance.  The  uniting  medium,  though  still  jelly- 
like, is  now  everywhere  traversed  by  red  streaks,  due  to 
the  formation  of  new  blood-vessels.  In  other  words,  the 
plastic  lyviph  has  been  transformed  to  granulation  tissue. 
The  newly-formed  blood-vessels  arise  as  buds  from  pre-exist- 
ing capillaries.  Examination  of  sections  of  the  divided  tendon 
on  the  fourth  day  afibrds  evidence  of  the  mode  of  formation 
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of  new  blood-vessels  and  also  of  the  formation  of  new  connec- 
tive-tissue fibres  from  the  young  connective-tissue  cells  or 
fibroblasts. 

Some  other  features  in  the  structure  of  the  new  tissue 


Fig.  01.  —Part  of  a  longitudinal  section  tlirough  one  end  of  the  tendo  Acliillis  of  a 
rabbit,  forty-eight  hours  after  operation.  1.  A  capillary  lying  between  two 
bundles  of  tendou  fibres.  The  cut  (lower)  ends  of  tendon  fibres  show  no  cliaiigc  ; 
they  are  .surrounded  hy  effused  red  blood- corpuscles  which  extend  upwards  be- 
tween the  tendon  fibres  and  also  on  the  outer  side  of  the  tendon.  2.  The  inner 
part  of  the  tendon-.sheath  where  it  closely  invests  the  tendon  and  contains  many 
small  blood-ve.ssels.  3.  The  outer  part  of  the  tendon-.sheath  wliich  consists  of 
flWous  ti.ssues  with  some  blood-ve.ssels.  4.  The  inner  asjiect  of  tlie  sheath 
with  proliferating  cells.    6.  Young  connective-tissue  cells.    X  '^^0  diams. 

at  this  stage  are  worthy  of  note.  The  cut  ends  of  the  tendon 
still  present  no  cliange,  and  the  blood-clot  adhering  to  them 
has  ])(;(m  to  a  large  extent  removed.  Traces  of  digested  red 
blood-corpuscles  reduced  to  htematoidin  granules  are  to  bo 
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Pig.  62.—  Sev- 
ered eucls  of 
rabbit's  teu- 
do  Adullis, 
1  aud  2 ;  with 
the  sheath, 
3,  aud  unit- 
ing tissue,  4. 
Fourteenth 
day. 


seen  in  some  of  the  fibroblasts.    The  formation  of  fibrous 
tissue  by  the  fibroblasts  appears  to  occasion 
some  shrmkage  of  the  new  tissue,  for  it  contains 
m  Its  central  part  clefts  of  relatively  consider- 
able size  filled  with  serous  liquid.     By  the 
eighth  day  the  new  tissue,  as  seen  after  removal 
from  the  body,  has  a  greyish-pink  appearance. 
It  IS  now  fairly  firm,  having  lost  its  jelly-like 
character.    The  microscope  shows  it  to  be  vas- 
cular throughout,  and  the  fibrillation  is  still 
farther  advanced ;  the  fibroblasts  are  now  closely 
packed,  and,  for  the  most  part,  are  spmdle- 
shaped.    The  cut  ends  of  the  tendon  still  pre- 
sent no  marked  change.     On  the  fourteenth 
day  the  uniting  bond  consists  of  well-formed 
scar-tissue,  and  although  to  the  naked  eye  the 
glistening  white  original  tendon  still  contrasts 
sharply  with  the  new  material,  as  shown  in 
Fig.  62,  under  the  microscope,  in  parts  where  the 
fibres  of  the  new  scar- tissue  continue  the  direction 
of  the  tendon-fibres,  it  is  somewhat 
difficult  to  distinguish  where  ten- 
don ends   and  scar  begins;  but 
where  the  fibres  of  the  scar  cross 
the  cut  ends  of  tendon-fibres  the 
distinction  is  easy.    The  junction 
of  the  scar  with  the  tendon  is 
made  more  intimate  by  the  exten- 
sion of  the  former  into  the  inter- 
fascicular clefts,  as  shown  in  Fig. 
63.   Moreover,  fibroblasts  find  their 
way  between  the  individual  tendon 
fibres,  as  at  4  (Fig.  63). 

After  the  second  week  a  scar 
tends  to  contract  owinsf  to  the 
progressive  formation  of  fibres  from 
the  protoplasm  of  such  fibroblasts 
as  are  not  fully  transformed.  By 
this  contraction  the  capillaries  of 
the  scar  are  narrowed  and  some  of  them  are  obliterated, 


Fig.  63. — Junction  of  divided 
end  of  tendon,  1,  with  scar, 
2.  At  3  a  ca23illary  of  scar 
extends  into  a  cleft  between 
the  bundles ;  and  a  fibroblast, 
4,  is  seen  between  the  tendon 
fibre.s. 
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hence  scars  ou  the  skin  which  are  at  first  of  a  red  colour 
become  gradually  white.  Before  contraction  begins  the 
formation  of  new  fibroblasts  in  normal  conditions  comes  to 
an  end.  The  time  occupied  in  the  formation  of  scar-tissue 
is  about  the  same  in  the  rabbit  as  in  man. 

To  recapitulate  the  steps  in  the  formation  of  a  scar: — 

1.  During  the  first  few  hours  the  effused  blood  and 

lymph  collect  between  the  severed  tissues  and 
coagulate,  forming  plastic  lymph. 

2.  The  cells  of  the  areolar  tissue,  and   of  structures 

such  as  a  tendon-sheath  formed  of  connective  tissue, 
begin  to  proliferate,  and  the  new  cells  (fibroblasts) 
extend  into  the  coagulum- and,  at  the  same  time, 
the  endothelial  cells  of  the  neighbouring  capillary 
blood-vessels  also  begin  to  subdivide.  These  pro- 
cesses are  well  advanced  at  the  end  of  the  second 
day. 

3.  The  fibroblasts  form  bundles  of  fibres  by  the  con- 

version of  their  protoplasm  into  fibrils  (the  latter 
yield  gelatine  on  being  boiled).  The  cells  resulting 
from  the  subdivision  of  the  endothelial  cells  of  the 
capillaries  (vasoblasts)  extend  into  the  coagulum 
like  the  fibroblasts.  They  remain  in  continuity 
Avith  the  parent  vessel,  the  lumen  of  which  extends 
into  them,  forming  at  first  blind  capillary  diverticula. 
These  become  new  capillary  loops  by  coalescing 
with  neighbouring  diverticula.  These  processes  are 
well  advanced  by  the  fourth  day. 

4.  The  development  of  fibroblasts  and  the  formation 

of  fibrous  scar-tissue  is  so  far  advanced  by  the 
ninth  day  that  the  scar  has  some  degree  of  resisting 
power,  so  that  stitches  may  be  safely  removed  from 
skin  wounds  at  this  period. 

5.  By  the  fourteenth  day  the  growth  of  scar-tissue  is. 

fairly  complete,  and  changes  which  tend  to  cause 

contraction  commence, 
ft  is  often  of  importance  to  allow  scar-tissue  to  attain 
a  certain  degree  of  strength  before  allowing  a  patient  use  of 
a  part  that  has  been  operated  on.     It  may  be  concluded 
that  in  a.septic  wounds  this  stage  has  been  reached  at  the 
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end  of  five  or  six  weeks.*  Mr.  A.  H.  Tubby  found  that 
the  uniting  tissue  after  section  of  the  tendo  AchiUis  in 
rabbits  that  were  allowed  to  run  about  freely  continued  to 
elongate  up  to  the  end  of  the  thirteenth  month  at  whiHi 
time  It  was  nearly  three  inches  in  length. 

Other  modifications  occur  in  the  course  of  time  induced 
chiefly  by  the  physiological  use  of  the  repaired  tendon  In 
the  external  part  of  the  uniting  bond,  where  it  is  attached 
to  the  sheath,  from  which  it  was  largely  generated,  the  fibres 
become  drawn  out  by  the  alternate  to  and  fro  movement 
during  the  action  of  the  muscle.     At  the  same  time  the 
blood-vessels  which  pass  from  the  sheath  become  elonaated 
and  attenuated,  whilst  those  which  pass  into  the  uniting 
material  from  the  interfascicular  spaces  of  the  tendon  undei- 
go  compensatory  enlargement.     In  some  instances  where 
tendons  have  been  divided  and  examined  after  death  some 
years  later,  it  has  been  found  difficult  to  detect  any  difference 
between  the  old  and  the  new  material,  although  on  closer 
scrutiny  the  parallel  course  of  the  fibres  of  the  old  tendon 
is  seen  to  be  interrupted  where  the  scar-tissue  joins  together 
the  two  ends.    In  elongating  by  a  Z-shaped  section  In  an 
open  wound  the  tendo  Achillis  of  a  man  who  had  had  an 
ordinary  subcutaneous  tenotomy  performed  twenty-five  years 
previously,  the   new    tissue   was,   I   found,  as   strong  as 
that  of  the  original  tendon,  and  to  the  naked  eye  was^only 
distinguishable  by  adhesions  which  stretched  from  it  to 
the  sheath.    The  fibres  of  scars  run  in  various  directions, 
and  the  tissue  which  repairs  the  gap  in  a  divided  tendon 
is  scar-tissue.    These  phenomena  bear  on  surgical  practice 
in  regard  to  tenotomy,  showing  that  though  the  ends  of  a 
tendon  are  separated  for  a  considerable  distance,  good  repair 
may  ensue,  and  if  the  tendon-sheath  is  preserved  intact, 
the  lateral  adhesions  of  the  new  piece  of  tendon  will  be 
limited  to  the  sheath.     It  must  be  remembered  that  the 
new  tissue  is  merely  scar-tissue,  and  is  capable  of  contrac- 
tion or  of  elongation  unless  this  is  prevented  for  a  sufficient 
length  of  time  by  suitable  apparatus. 

The  old  practice  of  putting  up  a  limb  after  tenotomy 

*  This  Mccount  is  iibbroviutod  from  tho  iiutlioi's  "  Siirg-iciil  Pathology  ami 
Principles.'''    Longmans  &.  Co.,  1897. 
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in  the  deformed  position  and  subsequently  gradually  stretch- 
ing the  uniting  bond  has  been  proved  to  be  unnecessary.  A 
gap  of  three  or  four  inches  between  the  divided  ends  Avili 
in  most  cases  be  solidly  repaired.  It  is  important,  how- 
ever, to  remember  that  the  uniting  material  like  all  scar- 
tissue  remains  capable  of  being  elongated  by  continuous 
traction  for  several  months.  Thus,  in  cases  of  club-foot, 
where  multiple  tenotomies  have  been  performed,  but  the 
condition  has  been  allowed  to  relapse  for  want  of  proper 
after- treatment,  the  deformity  may  often  Avithout  further 
operation  be  corrected  by  patient  stretching  of  the  "  callus  " 
of  the  tendons  as  long  as  a  year  or  more  after  the  tenotomies 
have  been  performed.  Thus  in  a  child  aged  two  years  who 
had  been  operated  on  for  equino-varas  at  the  age  of  six 
months,  I  have  found  that  the  deformity  was  still  uncorrected. 
In  this  case  by  gradual  instrumental  treatment  I  Avas  able  to 
correct  the  deformity  completely  in  the  space  of  four  Aveeks. 

The  chief  facts  regarding  the  union  of  tendons  divided 
subcutaneously  Avere  established  by  the  classical  Avork  of 
William  Adams. 

The  behaviour  of  the  tendons  of  different  muscles  after 
subcutaneous  section  is  a  question  of  importance.  Adams 
has  shoAvn  that  the  tendons  of  the  tibialis  muscles  undergo 
repair  in  a  manner  quite  similar  to  that  observed  in  the 
tendo  AchilHs.  In  some  instances  Adams  noticed  complete 
repair  of  the  tendon  of  the  posterior  tibial  muscle  Avithout 
any  adhesions  'whatever.  Similarly  the  tendons  of  the 
tibiali.s  anticus,  the  flexor  longus  digitorura,  the  hamstrings 
and  other  muscles,  readily  undergo  repair  after  tenotomy, 
Avhothor  done  subcutaneously  or  by  open  incision.  After 
division  of  the  tendons  of  the  fingers  over  the  phalanges 
function  is  almost  always  lost  by  reason  of  adhesions  that 
form  between  the  divided  ends  of  the  tendons  and  the  sheath. 
Dr.  F.  Woltor,  in  a  very  instructive  article*  points  out  that 
when  the  division  has  taken  place  over  the  first  phalanx 
and  tendon  .suture  is  performed,  the  jirognosis  is  not  so 
gravf. 

Precautions  to  be  taken  in  perfonuing  tenotomy  are 

•  F.  Wolter,  "Tho  Fimc^tion.-il  Prognosis  after  Tendon  Suturo,"  Arch,  fiir 
klin.  Ghir.,  1888. 
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the  same  as  in  other  operations.  Before  deciding  upon 
the  operation  care  should  be  talcen  to  make  sure  that  tlic 
patient  is  not  a  "  bleeder."  Before  and  during  the  operation 
every  detail  of  antiseptic  surgery  should  be  observed  with 
as  much  completeness  as  though  the  peritoneal  cavity  were 
to  be  opened. 

If  these  precautions  are  taken  there  are  no  complications 
to  be  feared  after  a  skilfully  performed  operation. 
The  causes  of  failure  of  tenotomy  are  mainly  three. 

1.  The  presence  of  dense  scar- tissue  remaining  from 
previous  tenotomy.  This  is  a  frequent  condition  in  the 
relapsed  cases  still  so  commonly  seen.  In  such  cases  the 
method  of  gradual  stretching  should  be  patiently  tried 
before  any  fresh  tenotomy  is  decided  on,  and  the  open 
operation  should  be  preferred. 

2.  Incomplete  division  of  the  tendons.  This  causes  much 
pain  to  the  patient,  and  results  in  imperfect  correction  of 
the  deformity. 

3.  Ill-d  irected  or  insufficient  after-treatment. 

Open   Tenotomy.— It  is  sometimes  said  that  need  of 
subcutaneous  tenotomy  has   disappeared  Avith  the  advent 
of  antiseptic  surgery.    Though  there  is  now  no  danger  of 
septic  complications  of  wounds,  in  cases  where  the  simple 
section  of  a  tendon  is  all  that  is  required,  it  is  still  better 
to  leave  the  skin  mtact  for  several  reasons:  firstly,  with 
a  view  to  minimising  the  extent  of  the  wound  ;  secondly, 
in  order  to  prevent  adhesion  of  the  ncAv  piece  of  tendon 
to  the  wound  in  the  skin,  and  subsequent  stiffness  when 
the  patient  begins  to  use  the  part.    Still,  if  for  any  reason 
it  may  be  desirable  to  operate  by  the  open  method,  there 
need  not  be  any  hesitation  in  resorting  to  it.    Thus,  after 
division  of  the  tibialis-posticus  beloAv  the  internal  malleolus, 
in  a  case  of  talipes  equino-varus,  if  it  is  necessary  to  divide 
also  the  flexor  longus  digitoruin,  I  do  so  by  a  short  incision 
a  little  above  the  base  of  the  internal  malleolus,  and  when 
the  sheath  of  the  muscle  is  exposed,  I  puncture  the  sheath 
with  a  sharp-pointed  tenotome,  which  I  then  jmss  under 
the  tendon  to  cut  through  the  latter.    The  ]3reservation  of 
the  sheath  is  of  importance  in  securing,  as  far  as  possible, 
absence  of  adhesions  between  the  new  piece  of  tendon  and 
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the  siUTOimding  parts.  Where  a  tendon  is  in  close  relation 
to  important  structures  it  may  be  preferable  to  divide  it 
by  the  open  method.  Again,  when  a  tendon  at  the  part  at 
which  it  is  desired  to  divide  it  sends  off'  processes  to  the 
deep  fascia,  it  may  be  desirable  to  make  an  open  incision 
and  to  divide  any  offshoots  of  the  tendon  that  resist  cor- 
rection of  the  deformity.    This  is  the  case  with  the  biceps 


Fig.s.  64,  65,  66.— Different  Methods  of  Tendon  Sutiu-e. 
(Afttr  Dwplay  and  Reclus,from  Treves's  "  Sijstem  of  Surgery.") 


femoris,  of  which  the  lower  tendon  sends  from  its  posterior 
border  strong  fibres  to  the  fascia  lata. 

Operations  on  Tendons  other  than  Simple  Tenotomy. 
—Tenotomy  is  usually  performed  with  a  view  to  removing 
defonnity  by  elongating  the  tendon.  In  certain  paralytic 
ca.ses,  and -more  still  in- spastic  conditions,  it  serves  another 
purpose,  namely,  diminishing  the  range  of  movement  of  a 
muscle  or  .set  of  muscles  the  contracting  force  of  which 
predominates  over  the  antagonistic  muscle  or  nuiscles.  Both 
these  ends  arc  equally  well  attained  by  elongating  the  tendons 
by  a  plastic  operation.    Tendon  suture  after  rupture  or 
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siugeij.    The  exact  manner  of  passing  the  sutures  will  vary 

according  to  the  character  of  the  tendon  in 
each  case.  Various  plans  of  passing  sutures 
are  shown  in  Figs.  64,  65  and  06.  For 
suturing  tendons  sterilised  silk  stitches  are 
the  best  in  my  experience. 

Lengthening  a  Tendon.— This  operation 
IS  usually  performed  by  making  a  Z-shaped 
section  of  the  tendon  and  suturing  together 
the  divided  ends  in  the  desired  position 
(Fig.  67).  It  is  most  frequently  practised 
on  the  tendo  Achillis  for  talipes  equinus. 
Some  attention  is  required  in  order  to 
judge  correctly  the  necessary  lengths  of  the 
vertical  incision,  which  is  frequently  made 
too  short.  After  the  operation  the  sheath* 
should  be  carefully  sutured  over  the  elongated 
tendon. 

Another  mode  of  tendon-lengthening  is 
by  making  a  transverse  section  of  the  tendon 
and  then  turning  down  a  flap  from  one  ex- 
tremity, as  shown  in  Fig.  68.  This  method 
is  commonly  employed  to  repair  a  gap  left 
after  sloughing  of  part  of  a  tendon. 
Shortening   a   Tendon.  —  Willett's   operation  :— t  "  A 


rig.  67.— Diagram 
showing  Method 
of  Lengthening 
Tendon  by  Z- 
shaped  Incision. 

a,  tendon  befoi'e  ;  6, 
tendon  after  elon- 
gation. 


Fig.  G8.— Lengthening  Tendon  by  turning  down  Tendon  flap. 

(AJtf-r  Huphiij  uiul  Redux,  from  Trevcsa  " Siislem  nf  Si(rgerii.") 


*  Some  writers  state  that  tlio  tendo  Acliillis  has  no  sheath.  Thougli  there 
is  no  firm  fibrous  sheath,  there  is  a  definite  sheath  with  a  smooth  inner  surface, 
and  the  proper  mii.nagomont  of  - (his  makes  all  the  dilFerenco  (o  the  patient's 
comfort  after  the  operation. 

t  8t.  IJartholomew'a  IJosp.  Reports,  vol.  .\vi.,  1880,  p.  30!). 
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Y-sliaped  incision,  some  two  inches  in  length,  is  made 
over  the  lower  end  of  the  tendo  Achillis  down  to  the 
tendon.  At  the  lower  or  vertical  portion  of  the  in- 
cision the  dissection  is  continued  until  the  tendon  is  fully 
exposed  over  its  superficial  and  lateral  surfaces  for  the 
space  of  one  inch  in  length,  its  deep  connections  being  left 
undisturbed.  The  tendon  is  now  cut  across  at  the  point 
of  junction  of  the  oblique  portions  of  the  wound  with  the 
vertical.  Next,  the  proximal  portion  of  the  tendon  is  raised, 
with  its  superficial  connections  to  the  integuments  undis- 
turbed, to  the  extent  of  fully  three-quarters  of  an  inch, 
by  dissecting  along  its  deeper  surface,  i.e.  by  reversing  the 
dissection  made  upon  the  distal  segment.  A  wedge-shaped 
slice  of  the  tendon  is  now  cut  off  from  both  segments, 
that  from  the  proximal  being  removed  from  the  deep  sur- 
face, whilst  from  the  distal  it  is  taken  from  the  superficial, 
in  both  instances  the  bases  of  the  wedge-shaped  portions  re- 
moved being  at  the  point  where  the  tendon  has  been  divided. 
The  heel  being  now  pressed  upwards,  the  proximal  portion, 
including  both  skin  and  tendon,  is  drawn  down  and  placed 
over  the  distal,  thus  bringing  the  prepared  cut  surfaces  of 
the  tendon  into  apposition.  In  this  position  they  are  held 
by  an  assistant,  while  four  sutures,  two  on  each  side,  are 
pa.ssed  deeply  through  the  integument,  then  through  both 
portions  of  the  tendon,  and  again  out  through  the  integu- 
ment, and  fastened.  When  the  operation  is  completed, 
the  united  edges  of  the  wound  assume  a  V-shaped  appear- 
ance, owing  to  the  angle  of  the  proximal  portion  being  now 
attached  to  the  terminal  point  of  the  distal  portion  of  the 
original  incision." 

Gibney*  has  modified  Willett's  operation.  He  makes 
use  of  the  same  Y-shaped  incision  in  the  skin,  but  instead 
of  removing  a  portion  of  tendon  he  makes  a  very  oblique 
section  and  sutures  the  upper  portion  as  low  as  possible 
to  the  lower,  putting  up  the  foot  in  a  position  of  full  plantar 
flexion. 

Instead  of  either  of  the  foregoing  operations,  the  Z-shaped 
;;oction  may  be  made  as  for  tendon-lengthening,  and  the 

»  Gilniey,  "  Anrml.'i  of  .Smgrry,"  vol.  xi.,  p.  211. 


SHORTENING  A  TENDON. 

^required  amount  cut  off  from  each  severed  end,  before  they 
are  united  along  every  j^art  of  their  cut  surfaces. 

Phocas*  has  practised  the.  folio  wing  operation:  The  tendo 
Achilhs  IS  laid  bare  by  a  median  incision  through  skin  and 
sheath  and  transBxed  from  side  to  side  at  the  upper  end 
of  the  denuded  part ;  the  knife  is  made  to  split  the  tendon 
so  that  the  greater  thickness  of  the  latter  lies  superficially. 
Ihis  superficial  (posterior)  part  is  freed  by  cutting  outwards 
at  each  end,  whilst  the  anterior  part  is  folded  upon  itself 
and  fixed  with  sutures.  The  amount  of  shortening  so  ob- 
tained is  equal  to  one  half  the  length  of  the  incision  in 
the  tendon. 

Walsham  f  has  practised  transplantation  of  the  tubercle  of 
the  OS  calcis  with  the  view  of  producing  the  same  effect  as 
shortening  the  tendo  AchiUis  without  the  risk  of  weakening 
-the  tendon.    "  A  vertical  incision,  about  four  inches  in  length, 
•is  made  over  the  centre  of  the  lower  portion  of  the  tendon' 
.and  is  carried  downwards  over  the  point  of  the  heel.  The 
sides  of  the  wound  are  retracted ;  the  lateral  margin  of  the 
tendo  Achillis  immediately  above  its  insertion  into  the  bone 
is  defined,  and  a  director  passed  beneath  the  tendon.  A 
key-hole  saw  is  next  slid  along  the  groove  of  the  director, 
its  cutting  edge  turned  downwards,  and  a  portion  about 
half  an  inch  thick  of  the  os  calcis  cut  through,  the  saw 
emerging  on  the  under  surfece  of  the  bone.    During  this 
.procedure  the  skin-flaps  must  be  well  retracted.    To  ob- 
tain enough  room  the  first  or  skin  incision  must  be  carried 
suflttciently  far  forward  along  the  under  aspect  of  the  heel. 
If  this  has  not  been  done,  it  must  at  this  stage  be  pro- 
longed.    It  should  have  been  carried   through  the  fatty 
tissue  of  the  heel  down  to  the  bone.    The  lower  half  inch 
or  so  of  the  posterior  detached  end  of  the  os  calcis  is  now 
cut  off,  and  the  upper  end  of  this  portion,  to  which  tlie 
tendo  Achillis  remains  attached,  is  drawn  down  and  fixed 
by  an  ivory  peg  to  the  lower  part  of  the  section  of  the 
posterior  part  of  the  os  calcis.    Whilst  this  is  being  done 
the  foot  is  held  in  the  position  of  extreme  plantar  flexion. 
The  wound  should  then  be  completely  closed-  by  sutures." 

*  Same  d' OHJiopidic,  1894. 

f  Wiilshiim  and  Hughes,  "  Unformities  of  llie  Foot." 
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The  foot  is  dressed  and  put  up  for  six  Aveeks  in  plaster. 
In  a  case  reported  by  Walsliam  and  Hughes  the  trans- 
planted bone  was  found  to  be  firmly  united  at  the  end  of 
this  period. 

Tendon  Transplantation. — This  operation  (Fig.  69)  was  in- 
troduced by  Nicoladoni  for  cases  of  paralytic  calcaneo-valgus, 
the  tendons  of  the  sound  peronei  being  divided  at  the  ankle 
and  attached  near  the  insertion  of  the  tendo  Acliillis.  .  This 
operation  may  be  profitably  combined  with  shortening  of 
the  tendo  Acliillis  by  the  Z-metliod.  Mr.  Frederick  Eve* 
has  applied  the  method  of  tendon  transplantation  to  ordinary 


Fip;.  69. — Tendon  Transplantation. 
The  free  end  of  divided  tendon  is  being  fixed  in  a  slit  made  iu  another  tendon,  as  suggested 

hy  Goldthwait. 

(After  Duplay  and  Reclus,  from  Treves' s  "  System  of  Surgery.") 

paralytic  equino-varus  and  other  conditions,  but  it  remains 
to  be  seen  whether  the  functional  result  in  this  class 
of  cases  is  as  good  as  that  obtained  by  the  ordinary 
methods. 

Tendon  Grafting.— A  freshly  isolated  portion  of  tendon 
may  sometimes  be  successfully  grafted  into  the  course  of 
another  tendon  to  fill  a  gap  left  by  sloughing. 

Myotomy.— The  division  of  muscles  like  that  of  tendons 
rnay  bo  done  either  subcutaneously  or  through  an  open 
wound,  and  repair,  as  in  tendons,  is  effected  by  scar- 
ti.ssue. 

Another  mode  of  altering  the  length  of  a  muscle  is  by 
either  subperiosteal  detachiricnt  of  its  tendon  of  insertion 
or,  better,  by  separation  of  the  portion  of  bone  into  Avhich 
its  tendon  is  inserted  (p.  lOG). 

•  Frederick  Eve,  Clin.  Soc.  TrnnH.,  1893,  p.  .'ilG. 
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OPERATIONS   ON  JOINTS. 

Syndesmotomy,  or  section  of  ligaments,  was  introduced 
a  systematic  proceeding  by  J.  Guerin  in  club-foot 
Langenbeck  applied  it  to  the  treatment  of  knock-knee 
dividing  the  external  ligament.  This  latter  operation  has 
been  rightly  abandoned.  In  congenital  club-foot  properly 
treated  from  the  first,  the  operation  is,  in  my  opinion,  never 
necessary,  whilst  in  neglected  cases  it  is  often  of  service. 
R.  W.  Parker  gives  the  following  indications  for  its  employ- 
ment : 


_  Division  of  hgauients  is  indicated  (1)  in  a  certain  number  of 
originally  severe  cases  ;  (2)  in  some  wliich  have  not  been  treated  in 
early  Iile  ;  and  (3)  in  some  relapsed  cases.  In  many  cases  it  will 
be  found  that  the  position  of  the  foot  cannot  be  rectified  even  after 
section  of  several  tendons,  including  the  teudo  Achillis  This  is 
usually  attributed  to  adhesions  which  have  formed  between  the 
tendons  and  their  sheaths,  sometimes  to  iuefhcient  operations,  some- 
times to  other  causes.  In  preceding  chapters  I  have  discussed  the 
anatomy  of  this  condition,  and  shown  that  it  largely  depends  on 
the  ligaments,  which,  like  some  of  the  tendons,  have  been  developed 
too  short.  The  extreme  shortness  and  the  unyielding  nature  of  the 
ligaments  render  it  almost  impossible  to  lengthen  them  by  any  amount 
of  stretching  which  can  be  tolerated  by  the  living  foot. 

Open   Division  of  all  the  Resistant  Soft  Parts.— 

Examples  of  this  procedure  are  V.  Volkmann's  open  opera- 
tion for  wry-neck  and  Phelps's  open  operation  for  club-foot. 

These  unsparing  methods  should  only  be  adopted  when 
there  is  no  chance  of  obtaining  a  cure  by  gentler  measures. 

Operations  on  Joints.— Forcible  correction  of  angular 
deformity  due  to  fibrous  ankylosis.  An  instance  of'' this 
procedure  has  already  been  given  on  p.  89.  Careful 
selection  of  cases  should  be  made,  since  forcible  correction 
has  been  known  to  re-awaken  suppurative  or  tubercular 
activity  in  a  joint.  The  operation  consists  of  a  breaking 
down  of  adhesions,  and  consequently  entails  some  htemor- 
rhage  into  the  joint.  The  blood  thus  poured  out  will 
certainly  be  transformed  into  fresh  adhesions  unless  this 
is  prevented  by  suitable  after-treatment.  After  the  opera- 
tion the  joint  should  be  firmly  bandaged  in  the  corrected 
position  and  an  opiate  given,  if  necessary.  The  time  at 
which  passive  movements  should  be  begun  varies  in  diiferent 
instances.     Where  the  adhesions  are  few  in  number  tlie 
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patient  may  use  the  joint  from  the  operation.  If  the 
previous  condition  of  the  joint  has  been  an  inflammatory 
one,  and  the  adhesions  are  abundant,  it  is  best  to  wait 
two  or  three  days  before  performing  passive  movements, 
and  gas  may  be  given  for  the  first  movement  of  the  joint. 
If  a  stiif  joint  in  an  improved  position  is  all  that  can  be 
hoped  for,  the  joint  must  be  fixed  in  the  desired  position 
for  four  or  five  weeks,  and  after  that  the  patient  may  be 
allowed  to  get  about  with  a  support. 

Forcible  Correction  of  Bony  Deformity  or  Osteoclasis. 
— This  operation  is  indicated  in  badly-set  fractures,  rickety 
deformity,  and  cases  of  osseous  ankylosis  where  there  is  a 
bad  position  of  the  joint.  The  bone  may  require  to  be 
divided  through  the  diaphysis,  the  epiphysis,  or  the  epiphy- 
seal line.  The  operation  may  be  performed  in  slight  cases 
by  -manual  force.    Green-stick  fractures  of  rachitic  children 


Fig.  70. — Grattaii's  Osteoclast. 


arc  often  overlooked,  and  receive  no  surgical  treatment 
until  the  resulting  deformity  is  accidentally  discovered,  and 
thoy  furnish  a  large  number  of  cases  in  which  the  deformity 
can  be  forcibly  corrected  without  instrumental  moans.  Thus 
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a  green-stick  fracture  of  the  radius  niay  often  be  straightened 
by  the  surgeon's  two  hands.  In  this  instance  the  hands 
are  used  as  a  double  lever. 

Manual  force  may  also  be  applied  as  a  single  lever 
an  assistant  fixing  the  limb  just  above  the  spot  where  it 
IS  desired  that  the  bone  should  be  broken,  whilst  the  surgeon 
uses  as  a  lever  the  part  of  the  limb  below  the  point  of  fixation. 
Mechanical  osteoclasts  work  on  the  same  plan  as  these 
manual  methods ;  a  simple  example  of  the  two-armed  lever 
as  osteoclast  is  that  of  Rizzoli.  An  ingenious  form  of  the 
two-armed  osteoclast  was  invented  by  the  late  Mr.  Nicholas 
Grattan,  of  Cork.  The  instrument  is  made  of  polished  steel 
(Fig.  70),  the  two  curved  arms  can  be  fixed  at  varying  distances 
apart,  and  by  means  of  a  powerful  screw  the  fulcrum  can  be 
brought  to  bear  with  any  desired  degree  of  force  upon  the 
middle  of  the  convexity  of  a  curved  bone.  The  jDressure  of  the 
fulcrum  of  machines  of  this  type  over  the  projecting  angle 
of  bone  is  apt  to  produce  contusions  of  the  soft  parts,  and  for 
this  reason  osteoclasts  of  the  one-armed  type  are  safer. 

Osteotomy.— Since  1826,  when  Rhea  Barton*  first  per- 
formed mtertrochanteric  osteotomy  of  the  femur  for  osseous 
ankylosis  operating  through  an  open  wound,  and  V.  Langen- 
beck  subcutaneously  through  a  small  wound,  the  operation 
has  to  a  large  extent  replaced  osteoclasis.  Osteotomy  is  now 
one  of  the  commonest  of  surgical  operations.  This  is  lo  a 
great  extent  due  to  the  freedom  from  danger  that  Listerism 
has  given.  In  rickety  cases  there  is  now  a  tendency  to  abuse 
of  the  operation. 


In  Great  Britain  Williajn  Adams  and  Macewen  have  done 
much  towards  the  perfection  of  this  operation,  and  the 

*  a.  Barton:  iV.  American  Med.  and  Ski-;/.  Joimial,  iii.,  1829,  p.  279. 
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two  chief  modes  of  performing  osteotomy 
may  here  be  illustrated  by  Adams's  oper- 
ation for  subcutaneous  osteotomy  of  the 
neck  of  the  femur  in  ankylosis  of  the 
hip  and  Macewen's  osteotomy  of  the 
lower  part  of  the  shaft  of  the  femur  for 
old-standing  genu  valgum. 

Adams's  Operation  (1869).  —  The 
patient  lies  supine.  An  incision  is  made 
through  the  soft  parts  down  to  the  neck 
of  the  femur  with  a  long  narrow-bladed 
knife.  The  knife  is  then  made  to  incise 
the  periosteum,  etc.,  along  the  anterior 
aspect  of  the  neck  of  the  bone,  and 
before  the  knife  is  withdrawn  the  saw 
(Fig.  71)  is  passed  along  the  blade.  By 
short  sawing  movements  the  bone  is 
almost  completely  divided,  the  division 
being  completed  by  the  posterior  layers 
of  bone  being  fractured  by  forcible  ab- 
duction of  the  limb,  which  is  then  put 
position. 


Fig.  72. — Lower  eud  of 
Femui',  showiug — 

A,  line  of  incision  in  soft 
parts  ;  B,  line  at  which  the 
osteotome  is  diiven  into 
the  hone ;  line  of  epi- 
physeal cartilage  is  indi- 
cated at  c ;  D  marks  the 
internal  condyle  of  femur. 
{From  Treves's  "  Operative 
Surgery.") 

up  in  the  desired 


Fig.  73. — Maceweu's  Osteotome. 


Macewen's  Operation. — The  method  of  osteotomy  de- 
scribed by  Macewen  (1880)  may  be  best  appreciated  by 
describing  this  sur- 
geon's operation  for 
genu  valgum. 

The  limb  is  ex- 
sanguined,  and  a 
fiat  ehistic  tourni- 
quet is  applied  to 
the  middle  of  the 
thigh.  The  knee  is 
bent  and  is  laid  on 
its  .outer  side  on  a 


Fig.  71. — Different  sizes  of  Osteotomes  aud  Cliisels. 
Tlie  two  figures  to  tlic  left  sliow  the  "inrcrenco 
between  Cliiscl  niiU  Ostcotoine. 
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Pig.  75 


i's  Saw. 


firm  sand-bag  (18  in.  by  12  in.).  The  surgeon  feels  the 
adductor  tubercle  and  the  tendon  of  the  adductor  magnus. 
A  longitudinal  incision  reaching  down  to  the  bone  is  made 

with  its  centre  at  the  intersec- 
tion of  two  lines,  one  a  finger's 
breadth  above  the  level  of  the 
upper  border  of  the  external 
condyle,   the    other    (in  the 
adult)  half  an  inch  in  front  of 
the  adductor    tendon.  The 
osteotome  is  introduced  along 
the  blade  of  the  knife,  and 
the  latter  is  then  withdrawn,  and  the  edge  of  the  osteo- 
tome is  turned  so  that  it  rests  on  the  bone  at  right  angles 
to  its  long  axis.     The  shaft  of  the  osteotome  is  directed 

outwards   towards  a  point  a 
finger's  breadth  above  the  ex- 
ternal condyle,  and  made  to 
enter  the  bone  by  sharp  taps 
of  a  mallet.     The  osteotome 
should   be   held   firmly  with 
the  left  hand,  the  inner  border 
of  the  hand  resting   on  the 
hmb  so  as  to  prevent  the  in- 
strument being  driven  too  far 
in   any  one  direction.  The 
deeper  part  of  the  incision  in 
the  bone  may  be  effected  Avith 
a  smaller  instrument  than  that 
used  at  the  beginning.  The 
extent  to  which  the  bone  must 
be   divided   varies  according 
to  its  hardness.    Usually  two- 
thirds  transversely  is  sufficient,  the  remainder  should  be 
broken  by  forcibly  adducting  the  leg,  the  surgeon  placing 
his  left  hand  over  the  wound,  which  is  covered  by  a  sponge, 
whilst  the  right  hand  exerts  leverage  on  the  leg.    If  the 
bone  should  prove  to  be  insufficiently  divided,  a  few  taps 
with  a  small  osteotome  on  the  posterior  layers  of  the  bone 
will  usually  render  the  completion  of  the  operation  easy. 


Figs.  76,  77.  —  Illustrating  Ollier's 
Method  of  Elongating  a  Limb  by 
Oblique  Osteotomy  and  subsequent 
Extension. 

Fig.  76  before,  Fig.  77  after,  operation. 
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The  chief  points  to  be  observed  in  this  operation  are  shown 
in  Fig.  72.    Macewen's  osteotome  is  shown  in  Fig.  73. 

For  performing  osteotomies  of  various  kinds,  the  surgeon 
should  be  provided  with  sets  of  chisels  and  osteotomes  as 
shown  in  Fig.  74.  These  instruments  should  be  carefully 
tempered  and  tested  on  ox-bone  before  being  used  in  surgev}'. 

Oblique  section  of  bones  in  some  instances  gives  a 
better  correction  of  a  deformity  than  simple  transverse 
section.  With  care  Adams's  saw  can  be  used  for  this  pur- 
pose. Gighli's  flexible  wire  saw  (Fig.  75)  renders  section  of 
the  bone  in  any  direction  safe. 

Oilier  has  suggested  elongation  of  bones  deformed  by 
rickets  after  oblique  section  by  means  of  continuous  traction  ; 
and  by  this  means  he  has  obtained  nearly  1  incli  of 
length  in  a  limb  (see  Figs.  76  and  77).  This  method  has 
also  been  successfully  applied  for  ankylosis  of  the  hip  with 
shortening,  as  will  be  described  later. 

Wedge-shaped  Resection  of  Bones. — This  is  sometimes 
practised  instead  of  transverse  osteotomy,  e.g. 
in  the  neighbourhood  of  joints  for  osseous 
ankylosis  and  in  bones  severely  deformed  by 
rickets  (Fig.  78). 

Curvilinear  Osteotomy. — This  operation 
was  performed  by  Sayre  (1869)  for  ankylosis 
of  the  hip  with  a  view  to  the  formation  of 
a  false  joint  in  the  intertrochanteric  segment 
of  the  femur.  It  has  also  been  performed 
at  the  knee  and  elbow  for  osseous  ankylosis. 
A  simple  curved  sawing  of  the  bone  may 
be  done.  Or  a  segment  may  be  removed, 
as  shown  in  Figs.  79  and  80.  When  it  is 
desired  to  obtain  a  movable  false  joint  passive 
movement  must  be  begun  about  the  tenth 
day.  Operations  for  the  re-forniation  of  the 
hip-joint,  as  pi-actised  by  V.  Volkmann  in 
hip  ankylosis,  by  Hoffa  and  Lorenz  in  con- 
genital hip  dislocation,  and  by  Arbuthnot 
Lane  for  pathological  dislocation,  belong  to   rig.  78.-Cuiicifonu 

this  Catefjorv.  Osteotomy. 

Chondrectomy   is  the  name  given  by 

"  Oivmlivc  Sitrgeni.") 

I 
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OUier  to  an  operation  consisting  of  the  removal  of  an 
epiphyseal  cartilage  with  a  view  to  checking  the  rate  of 
longitudinal  growth  of  hone.  It  has  been  successfully 
employed  at  the  lower  end  of  the  ulna  in  a  case  where  the 
lower  epiphyseal  cartilage  of  the  radius  had  been  destroyed 
by  acute  osteom3-elitis,  and  the  hand  had  been  deflected  to 
the  radial  side.  Chondrectomy  should  not  be  resorted  to 
in  cases  where  the  epiphyseal  cartilages  lie  within  a  joint. 

Resection  of  joints,  as  a 
remedy  for  the  results  of  de- 
forming arthritis,  or  ankylosis, 
is  sometimes  employed  as  an 
orthoptedic  measure.  In  some 
cases  the  aim  of  the  surofeon 
IS  to  obtain  a  fixed,  in  others 
a  free  joint.  If  the  former, 
the  ligaments  of  the  joint  and 
the  muscles  that  act  upon  it 
are  to  be  spared  as  much  as 
possible.  This  operation  is  not 
to  be  used  in  young  growing 
subjects  if  more  conservative 
measures  hold  out  any  pros- 
pect of  success.  Orthopsedic  surgeons,  perhaps  more  than 
others,  so  often  witness  the  physiologically  bad  effects  of 
early  excision  of  the  hip-joint  that,  in  this  articulation 
especially,  conservative  treatment  is  indicated  during  the 
period  of  groAvth. 

Excision  of  bones,  e.g.  removal  of  the  astragalus  for  severe 
and  intractable  equino-varus  (Lund),  or  for  severe  flat-foot 
(Vogt),  is  sometimes  employed  in  fault  of  more  conservative 
measures.  Such  operations  are  called  for  but  seldom,  and 
only  owing  to  the  neglect  of  earher  treatment. 

Osteoplastic  Operations.— A  striking  example  of  this  class 
of  operation  is  the  Wladiniirott'-Miladicz  plastic  operation,  as 
applied  to  the  treatment  of  shortness  of  one  leg  or  to  chronic 
ankle-joint  disease.  In  this  operation  a  talipes  equinus  is 
estabUshed  artificially,  in  order  to  compensate  for  the  sliort- 
ness  of  the  Innb. 

Arthrodesis,  or  the  operation  for  producing  artificial 


Figs.  79,  80.— Cui'vilinear  Osteotomy, 
vrith  removal  of  a  Segment  of  Bone. 
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ankylosis,  was  introduced  by  Albert  in  1877.  It  is  used 
in  cases  of  flail-joint  resulting  from  paralysis.  The  operation 
consists  in  opening  the  joint,  removing  the  articular  cartilages 
and  a  thin  layer  of  bone,  and  then  fixing  the  joint  in  the 
position  that  it  is  desired  it  should  retain.  The  bony  surfaces 
may  be  wired  together,  or  fixed  by  ivory  pegs,  if  it  be  thought 
necessary.  A  bony  ankylosis  is  aimed  at,  but  sometimes 
only  fibrous  results.  Arthrodesis  has  been  performed  (1)  at 
the  shoulder-joint,  when  the  shoulder-muscles  are  completely 
paralysed;  (2)  at  the  elbow-joint,  when  all  the  flexors  are 
paralysed ;  (3)  at  the  knee ;  and  (4)  at  the  ankle. 

In  most  cases,  in  my  opinion,  suitable  mechanical  appli- 
ances afford  the  patient  as  much  relief  as  the  fixation  of 
joints  by  ankylosis. 
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fait  11. 

SPECIAL    ORTHOPiEDIC  SURGERY. 

SECTION  I. 
DEFORMITIES  OF  THE  TOES  AND  FINGEES. 

Hallux  Valgus.  —  In  countries  where  boots  are  worn 
hallux  valgus  is  the  commonest  of  all  deformities.  In  the 
normal  foot  the  inner  surface  of  the  great  toe  is  in  the 
same  plane  with  the  inner  border  of  the  foot,  as  may  be 
seen  when  the  foot  is  placed  firmly  on  the  ground  close 
to  a  wall.  In  those  who  wear  sandals,  or  go  with  naked 
feet,  the  great  toe  may  be  slightly  adducted  and  retain  a 
share  of  the  pre- 
hensile power  seen 
in  the  hallux  of  the 
quadrumana. 

Symptoms. —  The 
appearance  of  hallux 
valgus,  is  so  familiar 
that  it  may  be  con- 
sidered .superfluous  to 
give  illustrations  of 
the  condition.  There 
are,  however,  certain 
points  in  different 
cases  that  require  at- 
tention.   Thus,  in  the  Fig.s.  81,  82.-Hallux  Valgus. 

accompanying    illii.s-  (Ajicr  jiujfa.) 

trations  (Figs.  81  and 

82)  it  will  bo  noticed  that  in  the  right  foot  the  displaced, 
great  toe  has    passed  beneath,   whilst  in  the  left  it  has 
pa.ssed  above  the  .second  toe.     In  other  cases,  again,  the 
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second  toe  is  doubled  back  in  the  peculiar  form  known  as 
hammer-toe  (p.  130);  or,  again,  the  second  toe  may  remain 
parallel  with  its  displaced  companion,  being  simply  "flattened 
against  it.  In  this  last  instance  either  the  outer,  or  more 
rarely  the  inner  edge  of  the  nail  of  the  great  toe  may  be 
forced  mto  the  soft  tissues,  constituting  what  is  grievously 
misnamed  "ingrowing  toe-nail,"  a  term  implying  a  false 
accusation  of  active  perversity  on  the  part  of  the  nail  This 
error  of  nomenclature  is  responsible  for  the  misdirected 
surgical  proceeding  still  much  in  vogue,  namely,  avulsion 
of  part  or  the  whole  of  the  nail  of  the  great  toe. 

In  the  more  severe  grades  of  hallux  valgus  the  great 
toe  may  be  almost  at  a  right  angle  with  the  metatarsal 
bone,  and  much  discomfort  or  pain  is  usually  complained 
of  Indeed,  the  complicating  bursa  and  other  sequels  of 
the  deformity  described  below  often  render  it  a  very 
serious  affliction. 

Pathological  Anatomy.—  In  the  slighter  cases  the  altered 
position  of  the  great  toe  may  be  described  as  eversion  •  but  in 
the  more  advanced  cases  there  is  a  subluxation  of  the  meta- 
tarso-phalangeal  joint.  The  inner  edge  of  the  base  of  the  first 
phalanx  rests  against  the  middle  of  the  head  of  the  metatarsal 
bone.    The  sesamoid  bones  are  displaced  outwards  with  the 

first  phalanx,  and  thus  they  no 
longer  articulate  with  their  proper 
facets  on  the  head  of  the  meta- 
tarsal bone  {see  Fig.  S3).  The 
tendon  of  the  long  flexor  of  the 
great  toe  and  the  attachment  of 
the  abductor  poUicis  and  other 
muscles  attached  to  the  base  of 
the  first  phalanx  are  also  dis- 
placed, and  these  muscles,  acting 
in  an  abnormal  direction,  tend 
to  increase  the  displacement  when 
Fig.  S3.  —  Diagram  showiug  tiie  oiice  it  is  bcguii.  The  inner  part 
:SLlrJt  vS^r^^         «f  the  head  of   the  metatarsal 

1,  internal  lat.  ligt.  wliicli  is  elongated  ;     ^OUQ   IS    CxpOScd   tO     preSSUrO  of 

2  bursa  ;  3,  inner  part  of  the  head  of     the     boOt    and     foriUS    a  prOllli- 

tlie  flrst  metatarsal ;   4,  inner  aeaa-  i  •  i  ^ 

moid  bone  displaced  outwards.  1101106,     tO       wlllcll       the  teriU 
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"  bunion "  is  applied  by  the  laity.  This  part  of  the  head 
of  the  bone,  and  the  facets  for  the  sesamoid  bones,  in  time 
lose  their  cartilaginous  covering,  and  a  groove  forms  from 
the  pressure  of  the  inner  edge  of  the  base  of  the  first  phalanx. 
This  groove  constitutes  a  further  obstacle  to  reduction  of  the 
deformity.  A  bursa  forms  beneath  the  skin  which  covers  the 
prominence,  and  the  latter  is  thus  increased  in  size,  especially 
when  the  bursa  is  over-filled  with  fluid  from  inflammation. 
The  skin  over  the  bursa  may  give  way  and  suppuration 
ensue  in  the  bursa,  which  may  extend  to  the  joint,  causing 
its  disorganisation.  A  painful  corn  may  form  on  the 
skin. 

The  internal  lateral  ligament,  which  is  thickened  in  slight 
cases,  is  stretched  and  thinned  in  old-standing  cases,  and 
may  become  completely  atrophied.  When  osteo-arthritic 
or  other  changes  are  present  in  the  joint,  there  may  be 
extensive  ulceration  of  articular  cartilage,  and  the  inner 
border  of  the  base  of  the  phalanx  may  be  found  to  have 
caused  a  deep  groove  upon  the  head  of  the  metataisal 
bone.  Sometimes  there  is  a  similar  condition  at  the  inter- 
phalangeal  joint,  the  terminal  phalanx  being  displaced  out- 
wards. 

Causation. — Hallux  valgus  is  caused  by  pressure.  Con- 
genital cases  are  met  with.  At  the  present  time  I  have 
imder  my  care  an  infant  of  a  few  weeks  whose  right  foot 
presents  a  well-marked  hallux  valgus,  the  second  toe  riding 
on  the  displaced  hallux  ;  the  latter  is,  however,  easily  held  in 
its  place.  In  the  same  foot  the  little  toe  is  displaced  up- 
wards and  inwards  upon  the  base  of  the  fourth  toe.  Acquired 
hallux  valgus  is  due  to  the  use  of  boots  or  shoes  that  are 
pointed  towards  the  middle  line  of  the  foot  instead  of 
being  straight  along  the  inner  border.  In  infants  and 
weakly  children  tight  socks  are  sufficient  to  cause  the 
displacement  of  the  great  toe  outwards.  High  heels  also 
favour  the  dovelopinont  of  hallux  valgus,  by  forcing  the 
toes  into  the  narrow  part  of  the  boot.  When  the  affection 
arises  in  otherwise  normal  feet  it  is,  like  the  Chinese 
lady's  foot,  an  example  of  an  alteration  of  form  pro- 
duced gradually  by  simple  mechanical  means.  Alteration 
of  the  fonn  of  a  jmrt  by   long-continued  slight  pressure 
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IS  frequently  aimed  at  in  orthopcedic  surgery.  In  hallux 
valgus  this  displacement  is  produced  in  an  abnormal  direc- 
tion, whilst  in  surgery  similar  forces  are  employed  to  rectify 
abnormal  deviations  from  the  natural  direction  of  different 
parts  of  the  body.  When  the  ligaments  of  the  metatarso- 
phalangeal joint  and  the  bones  are  softened  by  inflammation, 
Avhether  of  rheumatic,  osteo-arthritic,  gouty,  or  other  nature,' 
the  displacement  occurs  the  more  readily.  The  outward 
displacement  of  the  great  toe  necessitates  alteration  in 
the  position  of  the  second  toe,  and  of  all  the  other 
digits. 

Treatment. — Preventive  measures  are  readily  to  be 
deduced  from  a  close  study  of  the  causation  of  hallux  valgus. 
Medical  men  are  frequently  able  to  enforce  such  measures, 
especially  in  the  case  of  young  girls,  and  it  is  to  be  hoped 
that  in  time  the  absurd  attempt  of  fashion  to  impose  upon 

the  foot  a  imilateral  instead  of 
the  more  beautiful  bilateral 
symmetry  will  be  rehn- 
quished. 

If  the  print  of  the  sole  of 
a  normal  foot  is  studied  it  will 
be  seen  that  the  shape  of  the 
sole  of  the  boot  should  be  as 
is  shown  in  Fig.  84.   It  is  some- 
times  very  difficult  to  induce 
a    bootmaker    to  understand 
this,  even  when  the  order  is 
accompanied,  as  it  should  be, 
by  a  tracing  of  the  sole  of  the 
foot    and    an   outline  of  the 
shape  that  the  sole  of  the  boot 
is  to  have. 

The  principles  of  natural 
boot  -  construction  have  been 
correctly  laid  down  by  Hermann  Meyer:  "A  sole  is  of 
the  proper  construction  when  a  line  [Figs.  84  and  85]  drawn 
at  half  the  breadth  of  the  toe  distant  from,  and  parallel  to, 
the  inner  margin  of  the  great  toe  shall,  when  carried  back- 
wards, pass  through  the  centre  of  the  heel.    In  the  usual 


Fig.  84.  Pig.  85. 

Meyer's  scheme  for  Plan  of  construc- 
tion of  an  or- 


tlie  construction 
of  a  sole  of  ii 
shoe  or  boot  about 
a  line  (o  b)  passing 
through  the  mid- 
dle of  die  heel  and 
along  the  middle 
of  the  great  toe 
wlien  placed  in  its 
normal  position. 


diuaiy  "shoe- 
manufacturer's" 
sob. 
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form  of  a  sole  this  line  passes  out  of  the  inner  margin  of 
the  heel  [Fig.  85]."* 

A  properly-shaped  boot  or  shoe  is  in  reality  far  more 
pleasing  to  the  eye  than  a  boot  of  the  fashionable  or 
deforming  shape. 

In  children  who  have  not  worn  shoes  the  toes  are  more 
outspread,  and  the  boot  or  shoe  should 
be  relatively  broader  than  for  adults.  {See 
Fig.  86). 

Some  boots  said  to  be  after  the  natural 
shape  are  aggressively  straight  right  up 
to  the  tip  of  the  great  toe.  There  is  no 
need  for  a  well-fashioned  boot  or  shoe 
to  be  anything  but  graceful  and  pleasing 
to  the  eye. 

The  general  outline  of  the  sole  and 
the  hollowing  at  the  "  waist "  are  shown 
in  Fig.  87.  Other  features  of  importance 
are  that  the  "  upper "  should  not  slope 
rapidly  either  at  the  toe  or  at  the  sides 
of  the  boot.  The  "waist"  of  the  sole 
should  be  gently  arched.  The  under 
surface  of  the  heel  and  of  the  thick  part  of  the  sole  should 
form  one  horizontal  surface,  i.e.  when  the  wearer  is  standing 
on  a  level  surface  every  part  of  the  heel  and  of  the  thick 
part  of  the  sole  should  touch  the  supporting  surface.  A 
sole  that  rises  upward  in  front  has  been  termed  the  "  rocker" 
sole.  With  such  a  sole  the  toes  are  extended  at  the 
iiietatarso-phalangeal  joints,  and  thus  are  predisposed  to 
the  condition  of  hammer  or  claw-toe. 

Whilst  the  front  part  of  the  sole  should  be  flat,  the 
heel  should  be  but  very  slightly  higher  than  the  soles. 
In  persons  who  habitually  wear  very  high  heels  a  slight 
flogree  of  talipes  equinus,  or  non-deforming  club-foot,  not 
nncomrnonly  results. 

Royal  Whitman  (Now  York  jMcdical  I\'eius,  August  14-th, 
1807  )  makes  some  practical  remarks  on  shoes  which  deserve 
careful  study  :  "  The  object  of  the  shoe  is  to  cover  and  to 
protect  the  foot,  not  to  deform  it  or  to  cause  discomfort; 

•  H.  Meyer,  translated  by  J.     Craig,  "  Wliero  the  8hoo  Pinches,"  1861. 


Fig.  86. — The  uormal 
footpriut  of  a  child, 
aged  three  years, 
who  had  not  woru 
shoes. 
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heel. 


therefore  the  one  should  correspond  to  the  shape  of  the 
other.  If  the  feet  are  placed  side  by  side,  the  outline  and 
the  niipnnt  of  the  soles  will  correspond  to  the  accompanyino- 
diagram  [Fig.  87].  The  outline  demonstrates  the  actual  size 
and  shape  of  the  apposed  feet,  emphasised  by  enclosing  them 
in  straight  lines.  Thus  each  foot  appears  to  be  someAvhat 
tnans'ular,  being  broad  at  the  front  and  narrow  at  the 
The  imprint  shows  the  area  of  bearing  surface,  and, 

owing  to  the  fact  that 
but  a  small  portion  of 
the  arched  part  of  the 
foot  rests  upon  the 
ground,  it  appears  to 
be  markedly  twisted 
inward.    The  sole  of 
the  shoe,  if  it  is  to 
enclose  and  support 
the  bearing  surface, 
must  also  appear  to 
be  twisted  inward  in 
an  exaggerated  right 
or  left  pattern  ;  it  Avill 
be  straight  along  the 
inner  border,  to  follow 
the  normal  line  of 
the  great  toe,  and  a  wide  outward  sweep  will  be  necessary 
in  order  to  include  the  outline,  and  thus  to  avoid  compres- 
sion of  the  outer  border  of  the  foot. 

"I  have  found  this  statement  of  a  self-evident  fact  and 
the  demonstration  of  the  true  form  of  the  foot  to  be  almost 
an  indispensable  preliminary  to  an  intelligent  discussion  of 
the  relative  merits  of  shoes,  and,  indeed,  somewhat  of  a 
revelation  to  those  who  have  thought  of  the  foot  only  as 
it  has  been  subordinated  to  the  arbitrary  and  conventional 
standard  of  the  shoemaker.  This  ideal,  or  shoemaker's 
foot,  upon  which  lasts  are  fashioned,  is  much  narrower  than 
the  actual  foot;  the  great  toe  is  not  a  powerful  movable 
member,  provided  with  active  muscles,  but  is  small  and 
turns  outward,  so  that  the  forefout  is  somewhat  pyramidal 
in  form,  and  turns  upward  as  if  to  avoid  the  contact  with 


Pig.  87. 

Shows  (1)  tlu3  impressions  of 
normal  feet,  tlie  tracing  (2) 
obtained  from  sncli  feet, 
and  (3)  tlie  proper  soles  for 
normal  feet. 


Fig.  88. 

Sliows  the  impression, 
etc.,  of  feet  deformed 
by  wearing  fashionable 
boots.  (ModifiM  from 
Royal  Whilmau.) 


HALLUX    VALGUS:    TREATMENT.  123 

the  ground.  This  imaginary  foot,  drawn  after  the  shape 
of  the  ordinary  last,  appears  in  the  diagram  [Fig.  88.] 
Upon  it  the  sole  of  the  shoe  has  been  indicated  to 
contrast  it  with  the  shape  of  that  necessary  to  include  the 
outline  of  the  normal  foot.  The  actual  foot  is  thus  com- 
pressed laterally  by  the  shoe  until  the  stretching  of  the 
leather  during  the  '  brealdng-in '  process  allows  it  to  over- 
hang the  sole,  the  great  toe  is  forced  outward,  and,  with 
its  fellows,  is  compressed,  distorted,  and  lifted  off  the  ground 
by  the  rocker-shaped  sole,  so  that  normal 
function  is  reduced  to  the  smallest  limit. 
Thus  the  foot,  according  to  the  age  at 
which  the  re-shaping  process  is  begun, 
and  the  constancy  of  the  application,  gra- 
dually approaches  the  ideal,  and  fits  the 
shoe." 

Additional  points  of  importance  in  the 
proper  shape  of  boots  are  mentioned  by 
Parker  Sims  (New  York  Medical  Jour- 
nal, October  2nd,  1897)  in  an  article  on 
"  Bunion."  "  The  cause  of  this  deformity 
is  the  wearing  of  shoes  Avhich  are  faulty 
in  shape  or  are  ill-fitting.  A  shoe  that  ^^s-  §9. -Bigg's  Bunion 
crowds  the  toes  together  or  pushes  the  Spimg. 
great  toe  backward  will  tend  to  produce  this  trouble.  In 
this  class  are  shoes  with  the  following  characteristics :  First, 
shoes  Avith  narrow  points,  Avith  the  point  in  the  median 
line ;  second,  shoes  that  are  too  short ;  third,  shoes  that 
are  so  loose  at  the  instep  as  to  allow  the  foot  to  ride 
forward,  and  thus  bring  direct  backAvard  pressure  on  the 
loes ;  fourth,  the  Avorst  of  all,  are  shoes  which  combine 
two  or  all  of  these  defects.  Some  pointed  lasts  are  so 
constructed  that  the  point  is  on  the  inner  side  of  the 
shoe,  and  the  toe  is  not  necessarily  displaced." 

Gv/roiive  Treatriienf. — In  slight  cases  it  is  sufficient  to 
order  stockings  Avith  a  separate  stall  for  the  great  toe,  and 
to  see  that  the  patient's  boots  are  of  the  right  shape.  The 
toe  should  be  drawn  inwards  several  times  twice  a  day. 

When  once  the  great  toe  has  been  brought  into  line 
with  the  inner  border  of  the  foot,  the  "tip-toe"  exercise 
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recommended  by  Ellis  should  be  practised  twice  daily  in 
order  to  strengthen  the  muscles  and  to  render  the  joint 
firm.    In  more  severe  cases  all  the  foregoing  measures  must 
be  adopted,  and  in  addition  mechanical  means  must  be  taken 
to  keep  the  toe  in  its  place.    There  is  a  great  variety  of 
these  to  choose  from.    Perhaps  the  most  familiar  is  Bigg's 
bunion  spring   (Fig.  89).     This  is  practically  an  internal 
sphnt  fixed  to  the  foot  round  the  instep  by  a  band  to 
which  it   is  connected   by  a   movable  joint.     A  second 
band  passes  round  the  heel  to  prevent  dis- 
placement forwards.    The  instrument  is  only 
suitable  for  wearing  at  night.     A  more  con- 
venient appliance,  and  one  that  can  also  be 
worn  by  clay,  is  a  lever  (Fig.  90)  having  a 
broad,  well-padded  fulcrum  about  the  middle 
of  the  first  metatarsal  at  the  inner  border  of 
the  foot. 

Sayre's  plan  consists  in  using  a  leather 
cap  fitting  over  the  great  toe  and  secured  by 
a  tape  which  passes  from  the  inner  side  of 
the  leather  cap  along  the   inner  border  of 

  the  foot,  where  it  is   fixed  by  stra23s  which 

Fig.  90.— Bunion  pass  rouud  the  instep  and  just  behind  the 
Lever.  ball  of  the  tocs.  A  length  of  elastic  webbing 
may  be  inserted  into  the  tape  if  it  is 
necessary.  A  metal  or  leather  sole-plate,  such  as  that 
shown  in  connection  with  hammer-toe  (Fig.  99),  may  be  worn 
both  by  day  and  at  night.  The  idea  of  making  a  separate 
partition  m  the  boot  for  cases  of  hallux  valgus  appears  to 
have  origuiated  with  an  American  surgeon,  G.  R  Fowler,* 
who  writes :  "  A  stocking  of  rather  more  than  the  ordinary 
width  is  chosen,  and  a  double  line  of  stitching  run  at  the 
side  of  the  interspace  of  the  great  and  adjoining  toes;  by 
.  cutting  accurately  between  the  lines  of  stitching,  a  separate 
cot  or  receptacle  was  provided  for  the  great  too,  similar  to 
the  thumb  portion  of  a  mitten.  ...  A  last  straight  line 
along  the  inner  edge  is  chosen.  The  partition  separating 
the  compartment  for  the  great  toe  from  the  balance  of 
the  front  of  the  shoe  is  made  of  two  thicknesses  of  calf- 

*  G.  R.  Fowler,  Nciv  York  Medical  Record,  Sept.  7,  1889. 
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skin,  and  is  secured  in  place  in  the  folloAving  manner: 
The  last  is  split,  and  the  pieces  of  calf-skin  from  which 
the  partition  is  formed  are  placed  in  position  in  the  slot, 
a  suliicient  projection  being  left  to  pass  through  a  slit 
in  what  is  to  be  the  inside  sole  of  the  shoe,  in  which 
latter  location  it  is  secured  while  still  on  the  last.  The 
shoe  and  welt  are  then  'lasted'  in  the  ordinary  manner, 
the  reflected  upper  edges  of  the  partition  being  stitched 
to  the  toe  portion  of  the  upper,  and  the  shoe  being 
arrtinged,  in  order  to  facilitate  putting  it  on  properly, 
to  lace  as  low  down  as  the  site  of  the  partition,  which  latter 
may  be  only  just  sufliciently 
deep  to  get  a  firm  hold  upon 
the  toe — say,  about  one-third 
the  depth  of  the  interdigital 
space." 

A  similar  idea  has  been 
embodied  in  the  "  toe-post." 
^lany  patients  find  the  latter 
too  rigid  for  comfort.  The 
fact  that  proper  sandals  are  an 
efficient  preventive  of  hallux 
valgus  suggests  the  use  of 
sandals  as  a  curative  measure. 
A  stiff  .sole-plate  with  slots 
for  tapes  by  Avhich  the  toes  are  retained  in  good  position  is 
often  the  best  appliance.  If  made  of  stiff'  thin  leather  it 
can  be  worn  inside  an  ordinary  stocking;  if  made  of  metal 
it  must  be  applied  over  a  digitated  stocking  and  worn 
inside  the  boot. 

Latterly  I  have  recommended  a  method  of  bandaging 
the  toe  to  avoid  the  use  of  rigid  appliances.  With  slight 
modifications,  according  to  individual  needs  I  have  found 
the  plan  answer  in  a  considerable  number  of  instances. 
The  bandage  consists  of  firm  webbing  1\  inch  in  width. 
An  idea  of  the  method  of  inaking  and  applying  it  may  be 
gathered  from  Figs.  91  and  92. 

Operative  Treatment. — Very  severe  cases  that  have 
proved  resistant  to,  or  have  been  found  to  bo  imsuitablo  for, 
milder  measures  require  operative  treatment.  Sometimes 


Figs.  91,  92. — Bandage  for  Hallux 
Valgus, 
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subcutaneous  division  of  the  tendons,  etc.,  attached  to  the  outer 
side  of  the  base  of  the  first  phalanx  will  enable  the  surgeon 
to  correct  the  deformity  under  anaesthesia,  and  fix  the  joint 
ui  a  good  position.  As  in  all  orthopajdic  work  careful  after- 
treatment  is  required  to  secure  a  good  result. 

Partial  excision  of  the  head  of  the  metatarsal  bone  is 
the  operation  I  have  most  frequently  adopted  and  found 
successful.  In  order  to  avoid  having  a  scar  on  the  inner 
side  of  the  joint  it  is  best  to  make  a  curved  incision,  the 
middle  of  which  lies  rather  on  the  dorsal  than  the  internal 
aspect  of  the  joint.  The  latter  is  opened  between  the  mternal 
ligament  and  the  dorsal  expansion,  and  then  with  a  small 
chisel;  the  outer  part  of  the  head  of  the  bone  beginning 
at  the  groove  shown  in  Fig.  S3,  is  separated  and  care- 
fully removed  with  forceps.  If  a  bursa  is  present  it 
can  be  removed  by  careful  dissection  between  the  skin 
and  the  internal  ligament.  The  deformity  is  now  easily 
corrected,  the  wound  closed,  and  the  toe  put  up  in  the 
proper  position. 

This  operation  has  the  support  of  Mr.  Arbutimot  Lane, 
who  rightly  says  that  after  it  has  been  performed,  "the 
base  of  the  first  phalanx  and  the  outer  part  of  the  head 
accommodate  themselves  to  one  another."  CI.  R.  Fowler 
has  recommended  opening  the  joint  from  the  inner  side  :— 

An  incision  was  made  from  a  point  upon  the  dorsum  of  the  foot 
somewhat  below  the  level  of  the  head  of  the  first  metatarsal  bone,  and 
just  outside  that  portion  of  the  tendon  of  the  extensor  brevis  digitorum 
which  goes  to  the  great  toe  ;  this  was  continued  to  the  bottom  of  the 
web  between  the  first  and  great  toes.  A  similar  incision  was  made  on 
the  plantar  surface  of  the  foot  slightly  to  the  outer  side  of  the  line  of 
the  flexor  longus  pollicis. 

Subcutaneous  osteotomy  of  the  neck  of  the  first  meta- 
tarsal bone,  as  described  by  Mr.  A.  E.  Barker,  allows  the  toe  to 
be  restored  to  a  straight  line  with  the  inner  border  of  the  foot, 
but  it  leaves  the  altered  relationship  of  the  articulating 
surfaces  unchanged,  and  hence  it  is,  in  my  opinion,  not 
advisable  to  use  it  in  the  advanced  cases,  which  alone  require 
operative  measures. 

Excision  of  the  head  of  the  metatarsal  bone  with  result- 
ing ankylosis  of  the  joint  has  been  recommended  by  AVilliam 
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Anderson*  amongst  others,  and  it  has  given  good  results. 
Ciutton  has  excised  the  entire  joint. 

Eiedel  (quoted  by  HofFaf)  and  Davies-Colley  recommend 
removal  of  the  base  of  the  first  phalanx ;  this  measure  has 
the  disadvantage  of  leaving  the  deformed  head  of  the  meta- 
tarsal bone. 

The  treatment  of  the  complications  of  hallux  valgus,  such 
as  inflammation  and  suppuration  of  the  bursa,  belong  to 
general  surgery.  All  concomitant  deformities,  such  as 
hammer-toe  and  flat-foot  must, 
of  course,  be  treated  at  the 
same  time  as  the  hallux  valafus. 

Before  deciding  on  any 
operation  the  general  state  of 
the  patient's  health,  especially 
in  relation  to  gout  and  granu- 
lar kidneys,  must  be  carefully 
considered. 

Personally,  I  have  never 
found  it  necessary  to  do  more 
than  chisel  ofi'  the  inner  part  of  the  head  of  the  metatarsal 
bone.  After  this  operation  the  toe  is  easily  straightened,  but, 
as  is  the  case  with  all  operations  for  hallux  valgus,  patient 
after-treatment  is  required  to  prevent  a  relapse. 

When,  as  so  frequently  occurs,  flat-foot  is  combined  with 
hallux  valgus  the  requisite  measures  are  more  complicated, 
and  they  will  be  described  later  under  the  heading  of 
"  Flat-foot "  Cp.  206). 

Hallux  Varus.  —  Hallux  varus,  also  known  as  hallux 
malleus,  is  the  convcr.sc  of  the  condition  last  described. 
The  great  too  is  bent  inwards  at  the  metatarso-phalangeal 
joint.  In  most  cases  of  severe  congenital  equino-varus  (see 
Fig.  127;  this  deformity  is  present  as  part  of  the  general  inAvard 
deviation  of  the  foot,  and  not  infrequently  when  the  club- 
foot has  been  fairly  corrected  by  orthoptedic  treatment  some 
of  the  hallux  varus  persists  as  a  trouble  some  remainder  of 
the  original  deformity. 

Sometimes  congenital  hallux  varus  is  present  without 

♦  W,  AiKlerson,  "  FingorH  and  Toes,"  1897. 
+  Hoffii,  "  Oithopjudic  Surgery,"  1890,  p.  718. 


Fig.  93.— Foot  with  Six  Digits,  the 
iunemiost  in  the  position  of  Hallux 
Varus. 

(From  a  cast  in  the  Museum  of  the  City  of 
London  Orthopcedic  Uospitcd.) 
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any  of  the  other  deformities  which  are  summed  up  as  con- 
genital equino-varus.  Such  cases  are  doubtless  of  similar 
causation  to  congenital  club-foot.  Paralysis  of  the  adductor 
muscles  may  produce  the  deformity. 

William  Anderson  *  records  a  case  in  which  the  deformity 
was  associated  with  macrodactyly.  The  patient  was  a  boy, 
aged  eleven  years,  who  was  unable  to  wear  a  boot  on  account 
of  the  deformity.  The  toe  was  straightened  after  subcu- 
taneous section  of  ligaments,  and  three  years  later  was 
found  to  be  in  a  good  position. 

Treatment. — Slight  cases  will  yield  to  a  light  sphnt  worn 
for  some  months  along  the  inner  border  of  the  foot  and 
toe.  More  severe  cases  demand  section  of  the  internal 
lateral  ligament  of  the  metatarso-phalangeal  joint,  or  ex- 
cision of  the  head  of  the  metatarsal  bone  or  the  base  of 
the  first  phalanx. 

Hallux  varus  is  sometimes  due  to  dichotomy  of  the 
great  toe.  In  such  cases  the  proper  treatment  consists  in 
removal  of  the  innermost  toe.  This  was  done  by  the  late 
E.  J.  Chance  on  the  two  feet  of  the  case  from  which  Fig.  93 
was  taken,  and  both  feet  were  thus  rendered  symmetrical 
and  usefid. 

Hallux  Rigidus  or  Flexus. — This  condition,  though  far 
less  common  than  hallux  valgus,  is  met  with  more  frequently 
than  many  writers  would  appear  to  think.  It  is  not  men- 
tioned by  many  orthopcedic  authors.  Mr.  Davies-CoUey  first 
described  it,  in  1887,  as  "hallux  flexus."  This  term  has 
been  objected  to  on  the  ground  that  the  fiexion  constitutes 
but  a  minor  part  of  the  condition. 

Simple  hallux  rigidus  is  seen  chiefly  in  young  subjects, 
and  the  condition  should  be  distinguished  from  painful  stift- 
ness  of  the  great  toe,  as  it  is  seen  in  rheumatoid  arthritis 
and  gout. 

Symptoms.  —  The  great  toe  is  slightly  flexed  at  the 
metatarso-phalangeal  joint,  and  attenapts  at  passive  exten- 
sion cause  pain  to  the  patient.  The  position  of  the  bones 
of  the  toe  is  shown  in  Fig.  94.  The  normal  extent  to 
which  the  great  toe  can  be  bent  back  varies  in  different 
individuals ;   in  hallux   rigidus  this   range  is  diminished. 

*  Anderson,  he.  cit.,  j).  121. 
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In  many  cases  the  too  cannot  be  brought  into  a  straight 
Hne.  The  condition  interferes  greatly  with  Avalking;  the 
patient  Hmps  on  the  outer  border  of  the  foot. 

Pathology. ~1  have  had  an  opportunity  of  examining 
the  head  of  a  metatarsal  bone  removed  fi'om  a  boy  on 
account  of  this  condition  by  Mayo  Collier.  It  showed 
but  a  slight  thmuing  of  the  articular  cartilage  where  the 
margins  of  the  sesamoid  bones  had  rested  upon  it.  In 
course  of  time  this  thinning  of  the  cartilage  might  result 
in  exposure  of  the  bone  and  the  occurrence  of  ankylosis. 
There  may  be  also  secondary  shortening  of  the  ligaments 
at  a  later  stage  of  the  dis- 
ease. The  term  hallux 
rigidus  should  be  restricted 
to  such  cases,  to  the  ex- 
clusion of  instances  of 
rheumatic,  osteo-arthritic, 
and  gouty  fixation  of  the 

joint.     From  the  cases  that      Fig.  9i.— Position  of  Bones  iu  Hallux 

have  come  into  my  hands,  Rigidus. 
I  conclude  that  the  con- 
dition is  usually  secondary  to  slight  fiat-foot,  which  by 
elongating  the  foot  causes  tension  of  the  tendon  of  the 
long  flexor  of  the  toes,  and  so  flexes  the  great  toe.  In  a 
few  cases,  however,  I  have  not  been  able  to  detect  even  a 
slight  degi'ee  of  flat-foot. 

Prognosis. — There  is  a  tendency  to  a  natural  cure  in 
hallux  rigidus.  Davies-Colley  is  of  opinion  that  the  affec- 
tion is  often  converted  into  hallux  valgus.  My  experience 
is  that  this  painful  deformity,  if  left  to  itself,  remains  un- 
changed for  inany  months. 

Treatmerd. — In  the  earlier  stages  treatment  of  the  flat- 
foot  (p.  203),  combined  with  passive  movements,  is 
sufliciont ;  in  the  later  stages  forcible  correction  of  the 
dofonnity  under  an;i;sthosia  and  subsequeut  fixation  in  the 
con-ectod  position  should  be  tried.  Excision  of  the  head  of 
the  irietatarsal  bone  is  required,  after  milder  measures  have 
had  a  fair  trial  and  have  failed.  The  results  of  this  opera- 
tion are  very  satisfactoiy,  but  in  my  experience  the  milder 
treatment  is  nearly  always  sufficient. 
.1 
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Other  Detormities  of  the  Toes. 

Hammer-toe. — This  deformity  has  ah'eady  been  men- 
tioned in  connection  with  haUux  valgus.  The  term  hammer- 
toe was  first  applied  to  the  condition  by  Sir  Astley  Cooper. 


Fig.  95. — Hammer-toe,  the  remain- 
ing toes  in  the  position  they  teud 
to  assume. 


96. — Hammer-toe,  the  neigh- 
bouring toes  hekl  apart. 


The  deformity  consists  in  a  permanent  flexion  at  one  of  or 
both  the  inter-phalangeal  joints.  The  second  toe  is  far 
the  most  commonly  afi'ected.  The  clinical  appearance  when 
the  seat  of  the  deformity  is  at  the  proximal  inter-phalangeal 

joint  is  shown  in  Figs.  95 
and  96. 

In  the  early  stages  of 
the  affection  the  deformity 
is  readily  overcome  by  man- 
ipulation, whilst  in  the  later 
stages  it  is  fixed  by  the 
rigidity  of  the  parts  con- 
cerned. 

Anatomy.  —  Adams  on 
clinical  and  Shattock  on 
pathological  grounds  have 
shown  the  chief  obstacle  to 
rectification  to  consist  in  a  shortening  of  the  lateral  liga- 
Trients.  This  I  have  been  able  to  confirm  in  the  dissection  of 
a  hammer-toe,  which  I  have  thus  described  in  the  Catalogue 
of  the  Museum  of  St.  Mary's  Hospital:  "A  hnnnncr-toc. 
The  first  inter-phalangeal  joint  is  over-ficxed  ;  on  straighten- 
ing it  the  anterior  fibres  of  the  lateral  ligaments  became 


97. — Schematic  Section  of  Hammer- 
toe. 

There  ai-e  callosities  and  bursiB  over  tlie  head  of 
the  metatarsal  bone  and  lirst  phalanx,  and  a 
callosity  over  the  tip  ol'the  ungual  plialanx. 


Hammer,  toe  .•  pa  thology. 
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tense."  The  chief  points  in  the  anatomy  of  the  common 
form  of  hammer-toe  are  shown  in  Fig.  97. 

In  cases  of  old  standing  the  skin  on  the  flexor  aspect  of 
the  contracted  toe  becomes  atrophic  and  adds  another 
obstacle  to  rectification. 

Pathology. — Wm.  Adams*  describes  hammer-toe  thus: 
"  Essentially  it  is  a  hereditary  affection,  frequently  traceable 
through  two  or  three  generations,  and  ^vhen  existing  in  a 
severe  degi-ee  in  one  member  of  the  family  it  may  often  be 
found,  though  to  a  less  extent,  in  other  children."  Though 
it  sometimes  appears  independently  of  hallux  valgus  and 
cannot  be  ascribed  to  badly- shaped  boots,  I  am  of  opinion 
that  in  the  majority  of  cases  a  slight  hallux  valgus  is  the 
determining  cause  of  the  affection.  The  patients  who  most 
fi-equently  come  for  treatment  are  schoolboys  destined  for 
the  army  or  navy,  whose  parents  are  desirous  of  remov- 
ing an  obstacle  to  their  passing  the  medical  examination. 
The  deformity  may  not  appear  till  old  age.  I  have  at  the 
present  time  a  lady,  aged  seventy-five,  under  m}^  care  for 
hammer-toe.  The  condition  has  been  present  only  for  one  year, 
and  hence  had  developed  long  after  the  growth  of  all  the 
tissues  had  ceased.  Anderson  considers  it  to  be  analogous 
to  the  corresponding  contraction  sometimes  observed  in  the 
fingers,  and  refers  it  to  a  primary  want  of  growth  on  the 
part  of  the  lateral  ligaments  of  the  first  inter-phalangeal 
joint.  That  this  may  sometimes  be  the  case  I  am  ready  to 
admit,  but  in  the  majority  of  cases  the  origin  is  in  my 
opinion  as  stated  above.  Most  of  the  cases  that  have  come 
to  my  notice  have  been  in  growing  boys  or  girls,  many  of 
whom  have  been  slightly  anaemic  and  delicate,  and  not  a 
few  have  had  definite  signs  of  rheumatoid  arthritis. 

Treatment.  —  In  the 
earlier  stages,  when  the 
parts  are  still  supple,  cor- 
rective manipulations  and 
the  use  of  a  simple  splint 
at  night  will  servo  to 
check  the  tendency  to 
aerorrmty,  it  care  is  taken  ^ 

*  Will.  Artiin.H,  "  Fing'T  Contnictions  and  Ilaininur-too,"  p.  121. 
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to  secure  the  use  of  properly-shaped  boots  or  shoes  in  the 
day.  In  more  definite  but  still  yielding  cases,  Adams's  sphnt 
(Fig.  98)  should  be  worn  both  day  and  night.  It  causes  no 
mconvenience,  and  allows  the  patient  to  enjoy  football 
and  other  athletic  games. 

When  the  flexed  joint  has  become  rigid  operative  treat- 
ment must  precede  the  patient  use  of  retentive  apparatus. 
In  cases  where  there  is  no  great  amount  of  shrinking  of 
the  skin,  subcutaneous  section  of  the  lateral  ligaments  and 
of  the  lateral  parts  of  the  anterior  ligaments,  as  recom- 
mended by  Adams,  is  necessary  before  the  toe  can  be  brought 
straight.  In  practised  hands  this  method  is  free  from  danger 
and  gives  excellent  results  if  the  after-treatment  is  properly 
carried  out. 

Adams's  Operation.—"  I  use  the  smallest  fascia  knife, 
with  a  straight-cutting  edge  to  the  point,  which  is  always 
preferable  to  the  ordinary  tenotomy  knife  with  a  central 
point,  when  any  fascia  or  hgament  has  to  be  divided.  I 
introduce  the  knife  close  to  the  angle  of  flexion  in  the 
concavity  of  the  contraction  and  carry  it  under  the  skin 
with  the  blade  flatwise,  obhquely  upwards  and  backwards 
towards  the  dorsal  aspect  of  the  first  phalanx,  just  behind 
the  head  of  the  bone.    I  then  turn  the  cutting  edge  of  the 
knife  directly  towards  the  bone,  and  using  chiefly  the  point, 
cut  through  the  lateral  ligament,  and  by  repeated  strokes 
also  any  fibrous  bq,nds  connected  with  the  capsular  ligament 
that  may  be  detected.    I  make  sure  of  dividing  everything 
down  to  the  bone;  and  then,  introducing  the  knife  at  a 
corresponding  point  on  the  opposite  side,  I  repeat  the  same 
operation.    The  knife  may  also  be  entered  at  the  middle 
of  the  flexion  crease,  and  the  whole  of  the  anterior  ligament 
with  the  flexor  tendons,  as  well  as  the  lateral  ligaments,  may 
be  divided  through  the  one  jauncture.    The  flexor  tendons 
are  also  divided  in  this  operation.    It  is  requisite  to  have 
an  assistant  to  hold  the  neighbouring  toes  apart  while  the 
surgeon  steadies  the  att'ected  toe  with  his  left  hand." 

For  cases  in  which  the  skin  is  shrunken  Anderson's 
operation  is  preferable  : — "  An  incision  is  made  in  the  lateral 
aspect  of  the  affected  articulation,  following  the  axis  of  the 
bones  and  exposing  the  lateral  ligament,  while  leaving  intact 
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the  vascular  aud  nervous  trunks.  The  ligament  is  then 
divided  by  a  touch  of  the  Imife,  and  by  a  forcible  lateral 
movement  the  head  of  the  proximal  phalanx  is  made  to 
protrude  through  the  wound  and  is  removed  with  a  pair 

of  bone-nippers   After  a  fortnight's  rest  the  patient 

is  able  to  walk,  the  toe  being  extended  upon  a  dorsal  sphnt 

of  Hat  steel   The  result  is  all  that  could  be  desired, 

and    the   relief  immediate 
aud  permanent." 

Hoffa  recommends  Peter- 
sen's plan,  i.e.  cutting  deepl}^ 
through  the  skin,  tendons 
and  capsule  of  the  first 
inter-phalangeal  joint,  and 
leaving  the  open  wound  to 
gi'anulate  under  an  anti- 
septic dressing,  a  dorsal 
splint  being  applied  to  keep 
the  toe  in  an  extended  posi- 
tion. The  result  is  said  to 
be  good  and  lasting. 

When  several   toes  are 
aifected   a   sole-plate  with 
slots  (Fig  .99)  must  be  worn 
night  and  day  for  some  months  until   the  tendency  to 
defonriity  is  overcome. 

Illustrative  Gases. — 

Ca.se  I. — A  young  gentleman,  aged  twelve,  destined  for  the  navy. 
Ilather  tall  (.5  ft.  J-  in.)  for  age,  and  somewhat  an;emic.  Slight  flat- 
foot.  Hammer-toe  of  usual  tyjje  on  both  sides,  and  pronounced.  Toes 
readily  straightened  by  the  fingers.  Proijerly-shaped  boots  were  jiro- 
cured,  and  plantar  metal  splints  applied.  Four  months  later  the 
deformity  wa.s  found  to  be  corrected,  and  after  removal  of  the  splints 
the  toes  remained  perfectly  straight.  The  i)atient,  though  at  school, 
had  found  no  difficulty  in  applying  the  .si)lints  night  and  morning,  nor 
in  playing  football  with  them  on.  When  la.st  seen,  eight  months  after 
commencement  of  treatment,  the  toes  remained  straight. 

Ca.sk  n.— An  artillery  officer,  aged  twenty-six.  Marked  deformity 
in  both  second  toes.  Congenital.  Patient  has  had  "rheumatism"  in 
one  knee.  He  had  had  much  i>iiiii  latterly  in  the  affected  toes.  The 
latter  were  very  rigid  and  the  skin  was  contracted  on  both  sides  of  the 
flexor  aspect.    In  each  toe  I  removed  the  head  of  the  first  phalanx,  and 


A  B 
Fig.  99. 

A,  foot  w.tli  lianimei-toe,  liallus  valsus  and 
congenital  defonnity  of  tlie  tiftli  toe.  B,  .sole- 
plate  for  the  same,  with  "  toe-iiost,"  slots  and 
tape. 
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straightened  the  toes  and  applied  a  small  metal  splint.  The  stitclies 
were  removed  on  the  eighth  day,  and  on  the  tenth  the  jiatient  was  able 
to  put  on  his  boots,  the  toes  being  protected  by  small  splints. 


IS 


A  very  common 
amputation.  In 


mode  of  treatment  for  the  condition 
my  opinion  this  operation  is  rarely 
justifiable.  Indeed,  I 
sliould  not  use  this 
resource  unless  the  toe 
were  in  a  state  of  gan- 
grene. In  cases  where 
lire  condition  is  due 
to  hallux  valgus,  re- 
moval of  the  second 
toe  makes  the  former 
condition  worse,  and 
renders  its  successful  treatment  impossible.  I  have  seen 
very  many  unfavourable  results  of  amputation,  and  in  only 
one  instance  have  I  seen  the  great  toe  remain 
after  this  operation. 


100. — Deformity  of  a  Third  Toe  from  "Wealing 
Tisht  Boots. 


straicrht 


CI. 


Fig.  101.— Side  View  of  tlie  Right  Foot  Fig.  102.— The  same  Foot  after  opera- 

of  a  Man,  aged  thirty  years,  showing  tious  for  Flat-foot  and  Retracted  Toe. 
Deformity  of  the  Great  Toes  and 
Flat-foot. 


(From  Pliologmiiliji.) 


In  some  instances  one  of  the  outer  toes  is  deformed  from 
the  compression  of  boots.  Fig.  100  shows  a  deformity  of 
the  third  toe  from  this  cause. 

Arthritic  Deformities  of  the  Toes  are  common  in  gouty 
or  rheumatic  subjects,  and  especially  in  those  who  suftcr  from 
rheumatoid  arthritis.  Arthritic  hammer-toe  is  a  couunon 
condition.     The  four  outer  toes  are  doubled  back  as  in 


HALLUX  IIETIIACTUS. 


135 


ordinaiy  hammer-toe,  often  with  the  addition  of  outward 
deviation  of  the  toes.  This  condition  differs  from  simple 
hammer-toe  by  reason  -of  the  pathological  changes  in  the 
articular  ends  of  the  bones  and  in  the  ligaments.  In  ad- 
vanced  gouty  conditions  palliative  and  medical  measures 
are,  as  a  rule,  all  that  can  be  adopted  ;  but  in  the  painful  de- 
formities of  rheumatoid  arthritis  operations  similar  to  those 
mentioned  under  hammer-toe  may  be  required.  In  these 
arthritic  cases  the 
great  toe  is  usually 
deformed.  Hallux 
valgus  is  the  com- 
monest deviation. 

Contraction  of 
Digital  Processes 
of  Plantar  Fascia. 
— Some  cases  of 
contracted  toes  are 
similar  in  origin  to 
Dupuytren's  con- 
traction of  the 
fingers.  Such  cases 
have  been  recorded 
by  Adams  and 
Ander.son.  Their 
importance  is  not 
so  gi-eat  as  in  the 
corresponding  members  in  the  upper  extremity,  owing  to 
the  siriallor  relative  importance  of  the  parts  involved. 

Ankylosis  of  the  joints  of  the  toes  from  traumatic  in- 
Hairiiriation,  from  nerve-lesions  or  chronic  rheumatism,  is 
often  a.ssociated  with  rapid  wasting  of  muscles,  and  may 
cause  a  con.siderablc  amount  of  lameness.  Such  conditions 
are  often  progressive  and  ai*e  then  not  amenable  to  treat- 
ment. 

Hallux  Retractus, — This  term  may  be  applied  to  a  con- 
dition of  the  great  toes  seen  in  some  cases  of  rheumatism 
and  rheumatoid  arthritis  of  the  feet.  An  example  is  dejiicted 
in  Fig.  101.  In  such  cases  the  joint  has  been  excised  with 
success.    Personally  I  have  not  found  this  measure  necessary, 


Fig.  103. 

Gelatine  casts  of  the  feet  of  a  boy  suffering  from  a  condition 
akin  to  Friedreich's  disease.  Both  feet  when  left  to  them- 
selves assumed  the  position  of  equinus,  the  toes  becom- 
ing marliedly  clawed.  The  deformity  was  easily  over- 
come, e.g.  by  the  patient  placing  the  foot  on  the  ground, 
and  with  the  disappearance  of  the  equinus  the  toes  came 
to  theirnornjal  position,  as  shown  by  the  east  of  the  sole 
of  the  foot.    {From  a  Photograph.) 
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for  I  have  found  that  section  of  the  extensor  tendon  and 
lateral  ligaments,  and  subsequent  splinting,  gives,  as  it  did 
in  the  case  referred  to,  satisfactory  results. 

.  Paralytic  Deformity  of  the  Toes.— In  cases  of  talipes 
equiuus,  or  its  modifications,  it  is  usual  to  find  the  toes 
"  clawed,"  i.e.  retracted  at  the  metatarso  -  phalangeal  and 
flexed  at  the  inter-phalangeal  joints.  That  Duchenne's 
theory  of  this  being  due  to  paralysis  of  the  interossei  does 
not  apply  to  all  cases  is  shown  by  a  dissection  made  by 
Walsham  and  Hughes,*  in  which  the  interossei  were  found 
to  be  normal. 

In  the  majority  of-  early  cases,  whether  the  tahpes  is 
clue  to  infantile  paralysis  or  to  some  less  promising  con- 
dition, such  as  Friedreich's  disease,  the  clawing  of  the  toes 
disappears  when  the  talipes  is  corrected,  as  shown  in 
Fig.  103,  taken  from  casts  lent  to  me  by  Dr.  G.  A.  Sutherland. 
■  Treatment. — The  importance  of  this  fact  is  in  its  practical 
a-pplication  to  treatment.  In  other  words,  the  deformity  of 
the  toes  is  to  be  treated  by  treating  the  equinns  in  such  cases. 

Some  Congenital  Deformities  OF  THE  Fingers  and  Toes. 

Supernumerary  Digits,  or  Polydactyly. — This  condition 

is  frequently  hereditar}^.  Cases 
may  be  arranged  in  various  groups. 
Thus,  (1)  the  extra  digit  may  be 
rudimentary;  in  such  cases  it  is 
usually  attached  to  the  outer  or 
inner  border  of  the  hand,  and  is 
attached  by  a  short  pedicle :  (2) 
the  extra  digit  may  possess  all  its 
complement  of  bones,  etc.,  and  it 
may  either  (a)  be  coherent  with  a 
neighbourmg  digit,  or  (7;)  free  and 
functional;   (3)    in   a.   few  cases 

Fig.  104.-Bifuvcatea  Hand.       '^^l^Ost    a    wholc    hand    has  bcCU 

(Ciuttoii:  rrems:s''S!/stcmofSiinicr!i.")  rcduplicated  in  development,  there 

being  eight  fingers,  with  a  little 
finger  on  each  border,  and  the  thumbs  being  absent 
(Fig.  104). 

*  Walsliuin  and  Iliighos,  "  IDoformitios  of  the  ITunian  Foot,"  189C. 
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Both  hands  and  feet  may  be  affected  in  the  same  case, 
or  only  one  member  may  be  affected.  Thus,  the  anatomy 
varies  widely  in  different  cases.  The  skeleton  of  a  foot 
dissected  with  seven  digits  and  six 
metatarsals  is  shown  in  Fig.  105. 

Treatment.  — ■  If  the  extra  disfit 
constitutes  a  useless  and  unsightly 
appendage  it  should  be  removed  in 
infancy.  When  the  extra  digit  is 
functional  the  patient  must  be  ad- 
vised according  to  his  occupation. 

Suppression  of  Digits  (Ectro- 
dactyly). — Suppression  of  a  digit,  or 
part  of  one,  is  of  frequent  occurrence, 
and  is  explicable  on  the  sauie  ground 
as  other  examples  of  intra-uterine 
traumatism  or  defective  development. 
Sometimes  there  is,  besides  trunca- 
tion, or  absence  of  one  or  more  digits, 
some  peculiar  conformation,  such  as 
the  lobster-claw  hand  or  foot.  Some- 
times the  digits  are  represented  by 
rudimentary  knobs,  consisting  of  skin 
and  fat  attached  to  a  truncated  limb. 

In  many  of  these  cases  a  history  of  similar  cases  has 
been  traced  through  many  generations. 

Treatment. — As  a  rule,  little  or  no  treatment  is  called 
for  in  this  condition,  because  habit  has  given  the  member  a 
good  deal  of  functional  utility  that  surgical  interference  might 
injure  or  destroy  ;  but  sometimes,  and  more  particularly  in 
the  feet,  it  is  permissible  to  operate  for  the  purpose  of  lessen- 
ing tlio  deformity. 

Syndactyly  (Webbed  Fingers  and  Toes).— Congenital 
fusion  of  the  digits  is  frequently  observed  both  in  the  hand 
and  in  the  foot.  The  condition  is  of  importance  only  when  it 
occurs  in  the  upper  extremity,  where  it  is  frequently  associated 
with  otlier  deformities,  such  as  sup(!niumerary  digits,  con- 
genital hypertrophy,  etc. 

AnaAoray. — The  degree  of  fusion  ranges  from  a  thin,  broad 
web,  joining  the  Hngers  concerned,  to  complete  fusion  of  two 


e  3 


Fig,  105. — Bones  of  a  Foot 
with,  six  metatarsals  and 
seven  digits. 
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or  more  fingers  with  coalescence  of  more  or  fewer  of  the 
phcalanges  {see  Fig.  1,  p.  10).  In  the  same  hand  the  degree 
of  fusion  often  varies  between  the  different  ■  pairs  of  digits. 
The  two  inner  fingers  are  the  ones  that  are  more  commonly 
affected. 

Treatment. — Most  cases  of  Avebbed  fingers  are  brought 
to  the  surgeon  early,  and  the  question  of  the  proper  age 
for  operative  treatment  arises.    I  usually  recommend  the 

parents  to  wait  until  the 
child  is  five  or  six  years 
of  age.  If  the  web  con- 
sists of  a  thin  double  layer 
of  integument  it  may  be 
simply  divided,  care  being 
taken  in  dressing  the 
wound  that  no  adhesions 
form  at  the  cleft  between 
the  fingers.  In  order  to 
provide  fully  against  this 
re-formation  of  the  web 
various  devices  are  in  use. 
Thus,  preliminary  to 
divisidn  of  the  web,  a  per- 
manent sinus  may  be  made 
by  perforating  the  web  at 
its  base  and  inserting  a  small  metal  or  rubber  tube,  which 
is  retained  until  an  epithelium-lined  canal  has  been  esta- 
blished. This  somewhat  tedious  plan  has,  since  the  intro- 
duction of  antiseptic  surgery,  been  largely  superseded  by 
plastic  methods,  but  it  is  still  useful  when  the  union 
between  the  fingers  is  very  close. 

Zellers  opercdion  is  applicable  when  the  web  is  ample  and 
thin.  A  triangular  flap  is  made,  with  its  base  opposite  the 
heads  of  the  metacarpal  bones  and  its  apex  at  the  level  of 
the  first  inter-phalangeal  joints  (Fig.  106).  The  flap  is  dis- 
sected up,  and  the  whole  length  of  the  web  is  divided,  and 
the  apex  of  the  flap  is  stitched  to  the  palmar  aspect  of 
the  newly-made  cleft  between  the  fingers. 

Norton's  operation  consists  in  making  small  dorsal  and 
palmar  flaps  with  rounded  summits  placed  where  the  cleft  is 
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to  be  formed  between  the  fingers  and  their  bases  opposite  the 
heads  of  the  metacarpal  bones.  The  flaps  should  be  cut 
as  thick  as  may  be,  and  they  should  not  be  too  wide.  The 


Fig.  107. — Showing  the  Method  of  cutting  Flaps  in  Didot's  Operation. 

{From  Trevcs's  "  Opevatiw  Surgery.") 

web  is  divided,  and  the  dorsal  and  palmar  flaps  are  sutured 
together  at  their  apices.  This  operation  is  suitable  only 
when  the  web  is  wide. 

Didot's    Operation. — When  the   uniting   membrane  is 
thick  and   the  fingers  ci 
are  close  together  this  — - — x         ,  "-^^  - — 
plastic  operation  should  \f^^J        [  '•      )  f^^} 

be  used.    An  incision  is  ~ — ^~^7i  -^n' 

Tnade  through  the  skin  Fig.  lOS.— Transverse  Section  showing  the 
and  far  along  the  middle  Metliod  of  adjusting  the  Flajis  in 

of  the  dorsum  of  one  of  ^Pr^'Ti^  , 

(From  I revess  "Operative  Surgery.  ) 

the  fingers,  and  another 

similar  incision  along  the  middle  of  the  palmar  aspect  of 
the  other  finger.  At  the  extremities  of  these  incisions  short 
cross-incisions  arc  made  to  make  rectangular  flaps  (Figs. 
107  and  ICS). 

The  flaps  are  raised  tiy  dissection,  and  tlie  remaining 
ti.ssiies  are  divided  with  great  care  in  order  to  avoid  injury 
to  the  digital  nerves  and  vessels.   Tlie  flaps  are  then  carefully 
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sutured  into  place.  At  the  bottom  of  the  cleft  the  flaps 
must  be  carefully  sutured  together,  so  as  to  leave  no  raAv 
surface  to  granulate.  When  the  bones  of  the  two  fingers 
are  fused  together,  it  is  often  inadvisable  to  operate,  but 
if  the  fusion  is  Hmited  to  the  terminal  phalanges  Didot's 
operation  may  be  practised  Avith  success.  The  age  at  which 
these  operations  are  best  performed  varies  according  to  the 
nature  of  the  case.  If  the  union  is  at  all  close  it  is  better 
to  defer  operation  till  the  child  is  five  or  six  years  old. 

Congenital  Dislocations  of  the  Fingers.— Dislocations  at 
the  various  joints  have  been  observed  at  birth.  In  some 
cases  several  of  the  fingers  have  had  the  terminal  phalanx 
displaced  towards  the  palm.  In  another  case  the  same 
phalanx  has  been  seen  dislocated  backwards.  Annandale 
has  recorded  a  congenital  subluxation  of  the  fingers  of 
both  hands  outwards. 

Treatment. — Patient  splinting,  continued  for  a  long  time 
and  when  necessary  preceded  by  a  subcutaneous  section  of 
ligaments,  is  required  in  such  cases. 

Congenital  Contracture  of  the  Fingers, — In  some 
families  an  abnormal  condition  of  one  or  both  little  finders 
is  an  inheritance.  Adams  found  the  condition  more  frequent 
in  girls  than  in  boys.  The  deformity  may  be  present  at 
birth  or  it  may  not  be  observed  until  the  child  is  a  year 
or  two  old.  In  some  cases  the  onset  of  the  affection  ma}^ 
be  as  late  as  fifteen  or  twenty  years.  The  ring  finger  and 
other  digits  sometimes  share  in  the  deformity.  Adduction 
and  flexion  of  the  thumb  may  be  present  with  or  Avithout 
deformity  of  the  fingers.  Lateral  deviation  is  not  infrequentl}'^ 
combined  with  flexion  of  the  fingers. 

The  deformity  is  not  infrequently  associated  with 
hammer-toe. 

Diagnosis. — These  deformities  must  be  distinguished 
from  similar  ones  due  to  rbeumatoid  arthritis,  gout,  and 
similar  conditions.  The  diff'erential  diagnosis  Avill  be  given 
under  "  Dupuytren's  contraction  "  (p.  149). 

Adams,*  to  whom  we  owe  a  definite  knowledge  of  con- 
genital finger  contractures,  divides  the  affection  into  three 
stages. 

*  Win.  Adams,  "  Fingof  Conti actions  aud  Haiiimor-loe,"  1802. 
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Fii'st  Stage. — "  The  first  indication  observed  is  a  dropping 
of  the  second  and  tlaird  phalanges  of  the  little  finger  with 
some  inclination  to  turn  laterally  inwards  towards  the  median 
line  of  the  hand ;  the  third  phalanx  is  rather  more  twisted 
than  the  second.  There  is  no  evidence  of  muscular  con- 
traction ;  no  contracted  band  of  fascia  can  be  felt ;  no  aj^pear- 
ance  of  shortening  of  the  skin  on  the  palmar  aspect  of 
the  fingers.  The  second  and  third  phalanges  can  easily  be 
restored  by  gentle  manipulation  to  a  straight  position  with 
the  first;  but  they  drop  again  as  soon  as  the  extending 
power  is  removed.  There  is  a  remarkably  close  resemblance 
to  the  first  stage  of  hammer-toe." 

Second  Stage. — "  In  this  stage  there  is  no  evidence  of 
muscular  contraction,  but  some  contracted  bands  of  fascia 
can  be  detected  in  most  cases.  The  second  and  third 
phalanges  generally  remain  on  the  same  line,  and  become 
more  or  less  rigidly  flexed  upon  the  first  phalanx,  which 
is  usually  drawn  backward  and  hyper-extended.  .  ,  .  The 
finger  cannot  be  straightened  by  any  moderate  amount  of 
force,  and  the  resistance  would  seem  to  be  partly  in  a 
contracted  condition  of  the  skin  and  fascia,  and  partly  in 
the  contracted  condition  by  adapted  shortening,  during 
growth,  of  the  articular  ligaments." 

In  a  case  that  came  to  my  notice  some  years  ago,  the 
patient  being  a  little  girl  aged  six  years,  the  little  finger 
was  bent  to  about  45°  at  the  first  inter-phalangeal  joint.  By 
using  some  force  under  an  ansesthetic  the  finger  could  be 
straightened  with  a  jerk,  but  the  deformity  readily  returned. 
In  this  case  the  deformity  appeared  due  to  some  abnor- 
mality in  the  first  inter-phalangeal  joint,  and  so  the  condition 
differed  from  that  described  as  "  trigger  finger"  (p.  148). 

Third  Stage. — "When  the  progress  of  the  deformity  is 
not  arrested  by  Nature  or  by  treatment  the  degree  of  flexion 
of  the  little  finger  increases,  and  the  fourth  and  third  fingers 
also  become  involved,  and  the  utility  of  the  hand  is  sensibly 
diminished.  With  the  increase  of  deformity  there  is  generally 
to  be  found  a  flat  band  of  fascia  opposite  the  flexor  aspect  of 
the  fir.st  phalanges  of  the  affected  fingers.  Adams  regards 
this  as  due  to  shortening  of  tho.se  of  the  terminal  fibres  of  the 
processes  of  the  palmar  fascia  that  are  inserted  into  the  skin." 
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Treatment. — In  the  first  stage,  as  in  the  corresponding 
period  of  hammer-toe,  preventive  measures  are  alone  required. 
The  patient  should  wear  a  light  metal  sphnt,  at  first  by  day 
and  night,  and  for  a  longer  period,  two  or  three  years,  at  night 


Fig.  109.— Cougeiiital  Contracture  of  tlie  Fingers,  before  (a)  and  after  (b) 
operation.    ( IF.  Adams.) 


alone.  In  the  second,  any  tense  bands  of  fascia  should  be 
divided  and  the  finger  should  be  gradually  brought  straight 
by  splinting,  which  should  be  continued  for  two  or  three 
years.  Adams  recommends  division  of  the  terminal  cutaneous 
processes  of  fascia  by  passing  a  fine  knife  at  several  points 
under  the  skin  and  cutting  horizontally.  In  the  third  stage, 
Mr.  Adams,  who  has  kindly  allowed  me  to  reproduce  Fig. 
109  from  his  work,  describes  the  appropriate  treatment  as 
follows  : — "  All  the  fingers  involved  should  be  operated  upon  at 
the  same  time,  a  careful  division  being  made  of  the  longi- 
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tudinal  bands  running  on  either  side  of  the  median  line  of 
the  first  and  second  phalanges,  and  the  terminal  cutaneous 
fibres  connected  with  them,  which  seem  to  give  the  appear- 
ance of  an  elongated,  square,  flattened  band  in  the  centre  of 
each  phalanx.  The  after-mechanical  treatment  is  precisely 
similar  to  that  described  in  the  second  stasfe,  but  the  extension 
instrument  should  be  worn  night  and  day  for  a  period  of  from 
three  to  six  months,  according  to  the  severity  of  the  case  and 
the  age  of  the  patient." 

If  these  measures,  combined  with  passive  movements  in 
the  day,  do  not  suffice,  the  lateral  ligaments  of  the  flexed 
joints  and  any  thickened  bands  of  fascia  that  are  present 
must  be  divided  subcutaneously,  and  if  after  this  any 
resistance  should  be  felt  when  an  attempt  to  straighten  the 
finger  is  made,  the  tendons  of  the  finger  may  be  lengthened, 
as  suggested  by  Anderson,  by  making  a  curved  incision  above 
the  wrist,  isolatmg  the  tendons,  making  Z-shaped  sections, 
and  suturing  the  ends  together. 

For  the  worst  cases  Vogt  has  recommended,  and  has 
found  successful,  a  small  plastic  operation :  dissecting  up  a 
triangular  flap  of  skin,  the  attached  base  of  the  flap  towards 
the  palm,  and  after  straightening  the  finger  suturing  the 
wound  in  such  a  way  that  the  incision  is  converted  into  a 
Y-shaped  one. 

Lateral  deviations  of  the  fingers  are  remedied  by  adapting 
a  light  jointed  splint  for  as  long  as  may  be  necessary. 

Some  Acquired  Deformities  of  the  Fingers : — 

Trigger  Finger.* — This  condition  was  first  described  by 
Notta  in  1850.  Clinically  it  is  characterised  by  an  impedi- 
ment in  either  of  or  both  the  movements  of  flexion  and 
extension.  The  movement  of  extension  is  more  often  at 
fault.  On  the  patient  closing  the  hand  and  then  attem^Jting 
to  extend  all  the  fingers,  one  of  Choni  remains  flexed,  and  it 
can  only  be  extended  by  using  the  other  hand,  when  it 
becomes  straightened  out  by  a  sharp  movement  resembling 
that  of  the  blade  of  a  clasp-knife.  In  many  cases  this  "  clas^D- 
knife"  action  is  repeated  when  the  finger  is  bent. 

PaUi,()l()(jij.—\n  .several  cases  thickening  of  the  synovial 

•  Also  known  us  .Jerk,  Hniip,  or  Spring  Finger.  For  full  roforcnces  to  Ihu 
lit«ratnre  up  to  that  dfite,  sue  Rocves'fi  "  Bodily  Doforinitics,"  Lowis,  1892. 
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fringe  covering  one  of  the  flexor  tendons  near  the  upper 
extremity  of  the  fibrous  digital  sheath  of  the  flexor  tendons 
has  been  observed  on  making  an  exploratory  operation.  Such 
thickenings  are  most  likely  to  occur  in  the  course  of  rheuma- 
toid arthritis.  Such  a  case  has  been  described  by  Budinge* 
Wien.  Idin.  Woch.,  May  21st,  1896  :— 

The  patient  was  a  woman  aged  sixty-eight,  who  fell  in  the  .street  upon 
the  abducted  thumb  of  her  outstretched  right  hand.  Soon  after  she  had 
much  pain  in  the  neighbourhood  of  the  metacarpo-phalangeal  joint, 
without  swelling.  There  was  marked  crepitation  on  movement  of  the 
finger.  In  a  few  months  the  pain  gave  place  to  au  impairment  of  the 
flexion  and  extension  of  the  joint ;  eight  weeks  before  admission  the 
patient  noticed  that  active  exten.sion  of  the  flexed  thumb  had  become 
impossible,  but  that  when  she  pulled  the  last  joint  back  forcibly  with 
the  other  hand  the  obstruction  to  extension  gave  way  with  a  sudden 
snap.  Examination  shoAved  slight  rheumatoid  changes  in  the  joints  ; 
flexion  of  the  thumb  was  almost  perfect,  but  caused  the  appearance  at 
the  base  of  the  first  phalanx  of  a  hard,  painless  tumour,  above  which  the 
skin  was  freely  movable,  and  which  could  be  felt  to  disappear  with  the 
sudden  extension  of  the  joint.  An  incision  was  made  over  the  swelling 
from  the  volar  aspect  and  the  cause  of  the  afi'ection  found  to  be  that  the 
tendon  sheath  folded  up  like  a  concertina  during  flexion,  and  caught  the 
tendon  so  tight  that  it  could  only  be  released  by  a  smart  tug ;  the  fold- 
ing of  the  sheath  was  also  the  cause  of  the  temporary  swelling.  The 
sheath  was  divided  and  tucked  over,  and  the  mobility  of  the  joint 
perfectly  restored.  The  two  most  important  points  in  this  case  were 
the  limitation  of  the  "  clasp-knife  "  action  to  extension,  flexion  being 
unimpaired  ;  and  the  concomitant  disappearance  of  the  tumour. 

In  another  case,  a  nodosity  of  the  flexor  profundus  tendon 
where  it  enters  the  aperture  in  that  of  the  flexor  sublimis  was 
found.  In  other  cases  no  explanation  of  the  condition  has 
been  arrived  at.  It  may  be  remembered  that  alterations  in 
the  shape  of  the  articular  facets  of  the  phalanges  may  produce 
similar  symptoms.  Carlier,  quoted  by  Anderson,  has  advanced 
the  view  that  spastic  irregularities  in  the  action  of  muscles 
may  account  for  some  of  these  cases. 

Treatment. — This  must  be  decided  upon  in  each  case  after 
careful  study.  Massage  and  passive  movements  may  be  tried 
for  a  time.  If  a  distinct  swelling  can  be  felt  within  the  tendon 
sheath  of  the  finger  it  is  right  to  cut  down,  open  the  sheath 
and  remove  a  hypertrophied  synovial  fringe,  or  whatever  the 
enlargement  may  be. 

*  Quoted  from  the  "Epitome  "of  tlie  Urit.  Med.  Joiini. 
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Drop  Finger  or  Mallet  Finger.— This  condition  is  observed 
after  an  injury,  which  is  usuall}^  a  sHght  one,  such  as  suddenly 
r  catching  the  finger  in  some  part  of  the  dress  when  dressing,  or 
some  similar  act.  The  patient  is  incapable  of  extending  the 
terminal  joint  of  one  or  other  of  the  fingers.  Sometimes  the 
last  phalanx  hangs  helplessly  at  a  right  angle  to  the  second. 

Pathology. — The  cause  of  the  condition  appears  to  be  due 
to  stretching  of  the  expansion  of  the  extensor  tendon  over  the 
last  joint  of  the  finger.  In  my  experience  it  is  commonest  in 
those  who  sufi:er  from  rheumatoid  arthritis  or  gout,  in  whom 
the  fibrous  periarticular  structures  are  weakened.  It  also 
occurs  in  healthy  subjects. 

Treatment. — The  deformity  is  usually  curable  by  splinting. 
A  simple  tin-plate  splint  covered  with  leather,  and  so  applied 
that  the  last  phalanx  is  shghtly  hyper-extended  should  be 
worn  day  and  night  for  six  weeks.  Then  passive  movement 
of  the  jomt  should  be  begun,  and  the  splmt  worn  at  night 
only.  If  this  should  fail  an  incision  should  be  made  over  the 
joint,  the  tendinous  expansion  gathered  up  as  well  as  may 
be  and  fixed  to  the  base  of  the  ungual  phalanx  by  a  fine 
catgut  stitch  which  passes  through  the  periosteum ;  after  this 
operation,  the  nail  is  usually  shed,  but  it  is  subsequently 
reproduced  (Tubby). 

Writer's  Cramp.— Though  the  broad  aspect  of  this  affec- 
tion belongs  to  medicine  rather  than  to  surgery,  and  patho- 
logically to  the  central  nervous  system  rather  than  the  hand, 
yet  in  certain  circumstances  patients  who  suffer  from  this 
malady  are  so  situated  that  they  need  mechanical  aid, 
and  therefore  a  note  on  the  subject  is  required  in  this  place. 
Three  types  of  the  affection  are  assumed:  the  spastic,  the 
paralytic,  and  that  marked  by  tremor. 

Frognonis. — This  is  unfavourable.  Even  after  months  of 
rest  from  the  particular  vocation,  and  with  massage,  galvanism, 
etc.,  the  affection  returns  with  the  patient's  return  to  work. 
Hoffa  accentuates  the  importance  of  looking  for  painful  spots, 
and,  if  these  arc  present,  of  adding  to  the  massage  of  the 
iniisclcs  massage  of  the  nerves  from  the  point  of  origin  of  the 
brachial  plexus  above  the  clavicle  downwards,  following  the 
course  of  the  terminal  branches  of  the  nerves  in  the  forearm 
and  hand.    To  ma.ssago,  gynmastics  should  be  added.  I 
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-Peu  for  use  in  Writer's 
Cramp. 


have  found  personally  that  when  my  right  hand  is  fatigued 
with  writing  or  drawing,  a  day's  rowing  on  the  river  will 
restore  its  power.  When  the  condition  is  sufficiently  re- 
covered from  the  patient 
may  return  to  light  labour, 
aided  by  some  apparatus, 
such  as  Nussbaum's  "  brace- 
let," which  enables  the  wearer 
to  write  by  using  the  exten- 
sor instead  of  the  flexor 
muscles,  or  a  pen  such  as  the 
one  shown  in  Fig.  110. 

Dupuytren's  Contraction 
of  the  Fingers. — This  de- 
formity, familiar  to  all  medical  men,  bears  the  name  of  the 
French  surgeon  who  first  demonstrated  that  it  was  due  to 
contraction  of  the  processes  of  the  palmar  fascia,  and  not, 
as  had  previously  been  believed,  to  contraction  of  tendons. 

Sym2Dtoms.^ThG  first  sign  of  the  affection  is  a  subcu- 
taneous nodule  which  appears  most  commonly  over  the 
metacarpo-phalangeal  articulation  of  the  ring  finger.  The 
nodule  is  periodically  the  seat  of  slight  tenderness,  and  during 
these  periods  the  skin  covering  it  may  be  red. 

Sometimes  tlie  patient  first  notices  a  "stiffness"  of  the 
finger,  owing  to  an  inability  to  extend  it  fully.  At  this  stage 
there  is  usually  but  little  pain.  On  examining  the  palm, 
besides  the  simple  nodule,  rigid  bands  can  be  felt  or  seen,  pro- 
longed to  one  or  more  of  the  fingers.  In  course  of  time  fresh 
nod  ides  may  appear,  and  several  fingers  become  affected.  In 
the  later  stages  the  bands  stand  out  as  rigid  cords,  so  that 
it  IS  easy  to\mderstand  how  they  have  been  mistaken  for 
tendons.  At  last  several  fingers  may  be  drawn  doAra  so 
firmly  that  callosities  or  even  ulcers  form  in  the  palm  of  the 
hand.  In  the  middle  stages  the  affection  merely  causes  in- 
convenience. In  the  more  severe  degrees  it  is  crippling  and, 
to  some  extent,  dangerous.  Thus  Adams*  mentions  the  case  of 
a  gentleman  whose  fourth  and  fifth  fingers  in  each  hand  were 
contracted.  "  In  attempting  to  hold  a  restive  horse,  the  con- 
tracted fingers  on  the  right  hand  were  suddenly  torn  open, 

*  Adams,  "  Finger  Contractions  and  Ilammer-toe,"  p.  1 2. 
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and  the  skin  in  the  palm  of  the  hand  torn  across.  I  saw  him 
shortly  after  the  accident,  when  the  hand  had  been  merely 
tied  up  by  a  handkerchief,  and  found  a  large  gaping 
wound  in  the  palm,  reaching  nearly  half-way  across.  The 
palmar  fascia  had  been  torn  across,  together  with  the  skin,  but 
the  sheaths  of  the  tendons  were  not  torn,,  and  it  was  evident 
that  these  structures  had  not  been  implicated  in  the  con- 
traction.   The  tendons  in  their  sheaths  were  seen  lying  at  a 

depth  from  the  surface   I  found,  on  attempting  to 

extend  the  fingers,  that  the  j^i'eviously  transverse  wound 
assumed  a  lozenge-shape  in  a  perpendicular  direction.  I 
therefore  approximated  the  edges  laterally,  so  that  when 
sewn  up  it  resembled  a  longitudinal  instead  of  a  transverse 
wound.  The  hand  was  firmly  bound  round  with  narrow  strips 
of  plaster,  and  bandaged  to  a  splint  with  the  fingers  in  an 

extended  position   The  healing  process  proceeded 

without  interruption,  and  the  fingers  remained  nearly  straight 
without  their  power  of  flexion  being  lost." 

In  the  severest  degree  of  the  deformity  all  the  digits,  in- 
cluding the  thumb,  may  be  involved,  and  the  inter-phalangeal 
joints  become  flexed,  so  that  the  nails  may  be  pressed  into 
the  palm,  causing  callosities  and  even  ulceration. 

Anatomy. — The  palmar  fascia  thinly  covers  the  muscles, 
causing  the  thenar  and  hypothenar  eminences,  whilst  it  is  dense 
and  of  triangular  form  in  the  middle  of  the  palm,  the  apex  of 
the  triangle  being  at  the  wrist  at  the  insertion  of  the  palmaris 
longus  tendon,  while  the  base  of  the  triangle  opposite  the 
metacarpo-phalangeal  joints  is  subdivided  into  four  processes 
which  pa.ss  to  the  four  inner  digits,  each  process  subdividing 
into  two  branches,  from  which  short,  strong,  outer  fibres  pass 
to  the  sides  of  the  metacarpo-phalangeal  joints,  their  fibres 
partly  blending  with  the  ligaments  of  these  joints  and  partly 
with  the  periosteum  at  the  sides  of  the  first  phalanx,  whilst 
the  inner  fibres  pass  along  the  fingers  antero-laterally,  giving 
oft'  fibres  to  the  deep  parts  and  to  the  skin  as  far  as  the  finger- 
tips. At  the  bfuscs  of  the  fingers  the  snpcrficial  fascia  is 
thickened  by  transverse  fibres :  the  superfi(;ial  transverse  liga- 
ment. From  the  palmar  fa.scia  and  its  chief  divisions  numerous 
processes  pa.ss  to  the  skin  and  to  the  deeper  parts  of  the  hand. 
On  dissection  of  hands  affected  with  typical  Dupuytren's 
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contraction  it  lias  been  found  that  the  main  digital  pro- 
cesses are  usnall}^  most  affected,  but  in  advanced  cases  the 
processes  passing  to  the  second  and  third  phalanx,  to  the 
skin,  etc.,  are  also  affected.  The  great  amount  of  fibrous 
tissue,  both  belonging  to  the  superficial  and  in  the  deep 
fascife,  readily  explains  the  cases  in  which  the  malady  begins 
opposite  the  base  of  the  first  phalanx,  instead  of  in  the  usual 
site,  i.e.  opposite  the  metacarpo-phalangeal  joint. 

Incidence,  etc. — Keen*  tabulated  126  cases :  out  of  these 
twenty,  or  nearly  18  per  cent.,  were  in  women.  In  nine  cases 
the  thumb  was  involved.  The  cases  that  come  for  treatment 
are  chiefly  middle-aged  men  of  the  well-to-do  classes. 

Pathology. — The  previously  given  clinical  history  shows 
that  the  condition  is  an  inflammatory  one.  Adamst  found  the 
condition  to  be  more  common  in  butlers  and  indoor  servants 
than  in  those  who  did  hard  manual  work.  He  says :  "  The 
cases  which  have  fallen  under  my  observation  have  occurred 
in  clergymen,  barristers,  medical  men,  officers  of  the  army 
and  navy,  and  merchants,  the  only  condition  common  to 
the  whole  series  being  a  disposition  to  gout." 

One  of  the  ablest  clinical  observers  of  the  century,  Mr. 
Jonathan  Hutchinson,  speaking  recently  at  a  meeting,^  ex- 
pressed it  as  his  opinion  that  the  condition  was  commonest 
in  those  Avho,  descended  from  gouty  patients,  suffered  from 
rheumatoid  arthritis. 

Lockwood  has  found  a  deposit  of  urate  of  soda  in  the 
nodular  thickenings  of  the  contracted  palmar  fascia. 

Syphilis  may  account  for  a  few  cases,  but  the  fact  that 
cases  have  been  improved  by  iodide  of  potassium  nnist  not  be 
taken  as  proof  that  they  were  due  to  syphihs,  since  rheumatoid 
arthritis  is  often  much  benefited  by  the  same  drug. 

Wm.  Anderson  supposes  a  microbic  origin  for  the  affection, 
but  it  must  be  remembered  that  recently  bacteria  have  been 
described  by  Bannatyne  and  Wohlmann  in  rheumatoid 
arthritis.  In  my  opinion  this  deformity  is  undoubtedly  of 
arthritic  origin,  and  the  fact  that  some  slight  trauma  often 

»  W.  W.  Keen,  Phila.,  Med.  Times,  March  Utli,  1882. 
fWra.  Adams,  Brit.  Med.  Jonrii.,  June  29111,  1878. 

X  Wost  District  Mot.  Co.  Br.  B.  M.  Ass.,  May  26th,  1898.  See  also  a  recent 
paper  by  C.  E.  TIedgos,  St.  Bart.'s  Hosp.  Rep.  1896,  p.  119. 
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appears  to  be  the  starting-point  of  the  lesion  does  not  mihtate 
aijaiust  this  veiw. 

The"  appearance  of  the  dissected  parts  in  a  typical  case 
is  shoAvn  in  Fig.  111. 

Diagnosis. — The  initial  in- 
durations have  been  mistaken 
for  the  results  of  the  lodarnient 
of  foreign  bodies  in  the  palm. 
When  well  advanced  the  con- 
dition can  hardly  be  misunder- 
stood. The  subcutaneous  posi- 
tion of  the  contracted  band  and 
the  puckered  and  adherent  skin, 
serve  to  distinguish  it  from  the 
results  of  tendon  -  contraction 
and  the  mobility  of  the  joints 
from  ank3dosis.  The  history  of 
a  case  will  serve  to  distinguish 


Dupuytren's 
contractures. 

Prognosis. 
favourable  in 


from  cons'enital 


rig.  111. — Dissection  of  Finger 
Contraction  aiYecting  thgmiddle 
and  ring  fingers. 

(I,  contracted  band  of  palmar  fascia ; 
h,  flexor  tendons  lying  deeply  close 
to  the  bones,  bound  down  by  their 
sheath,  c  ;  d,  d,  digital  prolongations 
of  the  palmar  fascia  extending  to  the 
articulations  between  the  1st  and 
'2iid  phalanges.   (After  W.  Adams.) 


—  This  is  more 
women  than  in 
men.  If  the  patient  will  submit 
to  a  judicious  diet,  combined 
massage  and  medical  treatment, 
the  condition  may  be  ke]Dt  in 
check  in  its  earlier  stages.  The 
use  of  a  simple  splint  at  nights 
will  aid  in  this.  After  subcu- 
taneous section  relapses  are  not 

uncommon,  but  this  is  in  most  cases  due  to  neglect  of  after- 
treatment  or  dietetic  restrictions,  and  even  a  few  years'  relief 
from  a  .severe  deformity  is  (juite  sufKcient  justification  for 
the  operation. 

Afl(i7M'H  Operation. — "  When  there  is  a  tense  cord  extend- 
ing from  the  contracted  finger  to  the  ]3alm  of  the  hand,  I 
make  tho  first  'punclihrc  in  the  palm  a  little  above  the  trans- 
verse crease  and  where  the  skin  is  not  adherent  to  the  fascia, 
or  tightly  stretched  over  the  contracted  cord,  so  that  the 
fascia-knife  can  be  readily  introduced  between  the  two.  The 
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second  inmcture  should  divide  the  same  cord  as  the  first, 
between  the  transverse  crease  and  the  wob  of"  the  fingers,  thus 
leaving  the  contracted  band  in  the  palm  of  the  hand,  when 
adherent  to  the  skin,  isolated  and  cut  off'  from  its  connections 
at  its  upper  and  lower  extremities.  The  third  and  fourtJi, 
punctures  divide  the  lateral  bands,  or  the  digital  processes  of 
the  palmar  fascia,  which  pass  from  the  central  cord  in  the 
palm  to  the  adjacent  sides  of  the  fingers.  These  must  be 
divided  very  carefully  so  as  to  avoid  cutting  the  vessels  and 
nerves  .  .  Sometimes  lateral  bands  of  contracted  fascia 
require  to  be  divided  near  to  the  centre  of  the  first  phalanx, 
and  this  must  be  done  by  puncture,  either  near  the  dorsal 
aspect  of  the  finger,  which  I  prefer,  or,  if  it  cannot  be  reached 
from  this  point,  the  puncture  must  be  made  on  the  anterior 
aspect  of  the  finger  .  .  Always  avoid  making  central  incisions 
in  front  of  either  the  first  or  second  phalanx,  as  the  sheaths 
of  the  tendons  or  the  tendons  themselves  may  be  readily 
injured    .    .  ." 

lUustrafive  Case. — A  gentleman,  aged  fifty-two.  The  ring  finger  of  the 
left  hand  became  .stiff  after  a  slight  sprain,  eight  years  ago.  Patient  had  had 
"  rheumatism  "  after  sleeping  out  in  South  Africa  on  a  campaign.  The 
hand  presented  the  appearance  shown  in  Fig.  112.  I  performed  Adam.s's 
operation  under  cocaine  antesthesia,  straightened  the  lingers  and  applied 
a  palmar  tin  splint.  The  immediate  result  of  the  operation  is 
shown  in  Fig.  113,  which  was  taken  at  the  end  of  ten  days  when  the 
punctures  had  healed.  The  patient  was  then  recommended  to  wear  the 
splint  shown  in  Fig.  114  continuously  for  three  weeks,  with  short 
intervals,  twice  a  day,  for  the  purpose  of  gentle  corrective  manipulation 
of  the  fingers  after  steeping  the  hand  in  warm  water.  At  the  end  of  this 
period  the  splint  was  worn  at  night  for  six  months. 

'  Open  Ojjerations. — Busch's  Operation. — This  consists  in 
making  a  V-shaped  section  through  the  skin  and  fascia?,  and 
dissecting  up  a  triangular  flap  of  these  tissues,  the  base  of  the 
triangle  being  opposite  the  metacarpo-phalangeal  joints.  The 
resisting  tissues  are  divided  until  the  finger  or  fingers  can  be 
straightened,  and  this  done  the  flap  is  sutured  with  its  apex 
lying  a  greater  or  lesser  distance  nearer  the  fingers  than 
at  first. 

Excision  of  the  chief  contracted  band  of  fascia  and  simple 
suture  of  the  skin-wound  has  been  tried,  but  owing  to  the 
cicatricial  condition  present  in  the  skin  in  those  cases  that 
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Fig.  112. — Showiug  Dupuytren's  coutractiou 
of  the  Augers  of  medium  severity. 


require  so  severe  a 
measure,  this  proceed- 
ins:  was  often  rendered 
unsatistactory. 

Fliistic  Operations. 
— Anderson  writes  : — 

"Plastic  operations 
uiay  be  conducted  under 
the  same  principles  as 
those  which  guide  the 
surgeon  in  the  treatment 
of  cicatricial  contractions 
from  bums  or  other 
causes.  In  cases  of  con- 
traction at  the  metacarpo- 
phalangeal joint,  where 
the  skin  is  greatly  in- 
volved, I  have  made  a 
transverse  incision 
through  the  integument 
and  fibrous  cord  at  the 
root  of  the  finger  and 
filled  up  the  wide  gap  left 
on  extending  the  joint  by 
the  transplantation  of  a 
fiap  from  the  side  of  the 
digit.  The  dissection  of 
the  flaj)  must  be  carefully 
conducted  in  order  to 
avoid  injury  to  the  digital 
nerve.s." 

When  the  patient's 
age  and  the  degree 
of  the  deformity 
require  operations, 
Adams's  operation 
should  have  the  pre- 
ference. When  there 
i.s  wides[)read  indura- 
tion of  the  fa.scia  ex- 
cision of  the  altered 
tis.sue,  combined  with  a  plastic  operation,  may  be  required. 
Congenital  Hypertrophy,  Macrodactyly.— Tiiis  condition 


Fig.  113. —Same   baud   showiug  immediate 
result  of  Adams's  operati9n. 


Fig.  lll.-.Spliut  applied  aftor^opuratiou  in 
tins  case. 
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is  not  infrequently  brought  to  the  notice  of  the  orthopiedic 
surgeon.  For  this  reason  it  deserves  mention,  although  in  its 
wider  bearings  it  belongs  to  general  surgery. 

Pathology. — The  pathology  of  congenital  hypertrophy  is 
closely  associated  with  that  of  lipoinata,  ntevi,  lymphangiomata 
aind  other  growths.  It  may  implicate  any  segment  of  the  body 
exclusive  of  the  viscera.  Though  more  commonly  affecting 
one  extremity,  it  may  implicate  one  half  of  the  body,  including 
the  head,  as  in  a  case  that  came  to  my  notice  some  years  ago. 

Symptoms. — As  far  as  the  digits  are  concerned,  the 
majority  of  cases  at  first  sight  resemble  somewhat  widespread 
lipomata.  On  closer  examination  the  bones  can  usually  be 
ascertained  to  be  hypertrophied.  There  are  frequently  areas 
of  angiomatous  and  lymphangiomatous  tissue.  In  the  latter 
case  periodic  attacks  of  lymphangitis  may  be  present. 

Course ;  Prognosis. — At  birth  the  degree  of  enlargenient  is 
slight,  and  hence  it  is  often  overlooked.  In  some  cases  the 
overgrowth  does  not  go  beyond  its  original  proportions,  but 
sometimes  rapid  enlargement  of  the  affected  parts  leads  to 
gigantic  deformity.  Parts  originally  apparently  normal  maj^ 
in  the  course  of  time  become  involved.  In  the  case  of  a  boy, 
aged  twelve  years,  that  came  to  my  notice,  the  whole  of  the 
right  lower  extremity  was  greatly  increased  in  size  and  the 
rapidly  growing  character  of  the  growth  became  sarcomatous 
in  the  end. 

The  associated  deformities  are  such  as  lateral  deviations 
of  the  fingers  and  syndactyly.  Deformities  such  as  lateral 
curvature  of  the  spine  may  arise  from  inequality  of  the  lower 
limbs. 

Tredtment. — The  only  measures  that  can  be  adopted  are 
directed  to  restrain  associated  deformities  and  when  necessary 
to  reuiove  parts  that  are  so  disfiguring  or  inconvenient  as  to 
justify  this  proceeding. 
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SECTION  II. 

DEFORMITIES  AFFECTING  CHIEFLY  THE  ANKLE 
AND  TARSAL  JOINTS,  AND  THE  CORRESPONDING 
DEFORMITIES  OF  THE  UPPER  EXTREMITIES. 

Introductory  to  Club-foot  and  Club-hand. 

A  numerous  class  of  deviations  from  natural  form  and  func- 
tion come  under  this  heading.  The  chief  of  them  are  familiar 
as  the  forms  of  club-foot  and  club-hand.  Under  the  latter 
designation  the  congenital  deviations  involving  the  wrist-joint 
are  usually  placed,  whilst  the  deformities  of  the  hand  corre- 
sponding to  the  paralytic  varieties  of  club-foot  are  not  generally 
associated  with  the  latter,  but  are  placed  apart,  and  so  their 
clinical  and  pathological  affinities  are  left  out  of  sight.  In 
the  present  work  the  effects  of  median,  ulnar  and  muscular- 
spiral  paralysis  will  be  described  in  succession  to  talipes. 

Preliininary  Observations. — In  order  to  render  the  mean- 
ing of  various  deformities  of  the  foot  more  readily  comprehen- 
sible, a  few  observations  on  the  normal  range  of  movements 
at  the  ankle  and  tarsal  joints  may  be  made.  The  diagram 
(Fig.  115)  gives  the  movement  allowed  in  a  normal  ankle- 
joint.  It  takes  place  wholly  in  one  plane.  In  other  words, 
the  joint  is  a  purely  hinge-joint. 

These  movements  are  usually  known  as  "  extension  "  and 
"flexion"  of  the  ankle,  and  since  these  terms  ai'e  used  in  the 
opposite  sense  to  that  in  which  they  are  applied  to  the  wrist- 
joint,  instead  of  extension,  the  term  "  plantar  flexion  "  may 
be  used,  and  instead  of  flexion  the  term  "  dorsal  flexion."  If 
the  ankle,  then,  cannot  be  dorsal-flexed  to  the  normal  degree, 
there  is  so  much  talipes  eqvAmis  present ;  and  if  it  cannot  be 
plantar-flexed  to  the  normal  extent,  there  is  to  that  extent 
talipes  calcaneus.  The  term  "  talipes,"  from  Lat.  taMpcdo — I 
walk  on  the  ankle — was  forinerly  restricted  to  the  severer 
forms  of  eqnino-varus.    l)r.  Little  was  the  flrst  to  suggest  its 
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being  used  to  designate  all  forms  of  club-loot,  as  is  now  done 
by  English  writers. 

The  ankle-joint  being  normally  a  hinge-joint,  no  movement 
in  it  will  account  for  the  power  Ave  have  of  turning  the  sole  of 


rig.  llo. — Diagram  showing  tlie  Normal  Baiige  of  Movement 
at  tlic  Aukle-joiut.    {Koblc  Smith.) 

the  foot,  so  that  it  is  directed  inwards  Avhcn  the  leg  is  in  a 
vertical  position,  and,  to  a  much  more  limited  extent,  in  the 
opposite  direction.  These  movements  are  in  Great  Britain 
usually  known  as  inversion  and  eversion  of  the  foot  respec- 
tively, and  as  far  as  possible  I  shall  adhere  to  these  terms. 
They  are  also  laiown  as  a,dduction  and.  abduction;  and  again 
by  comparison  with  the  movements  of  the  hand,  swpinalion 
and  pronation  of  the  foot.    Those  who  follow  the  example  of 
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Lorenz  in  adopting  the  use  of  the  latter  terms,  must  remember 
that  the  mode  of  production  of  the  movements  is  different  in 
the  two  cases.  In  the  case  of  the  hand  they  are  chiefly  effected 
by  virtue  of  the  power  of  the  radius  to  rotate  through  half  a 
circle  round  the  lower  end  of  the  ulna.  In  the  case  of  the 
foot  the  seat  of  movement  lies  chiefly  in  the  compound  articu- 
lations between  the  astragalus  on  the  one  hand  and  the  os  calcis 
and  scaphoid  on  the  other ;  when  those  movements  occur 
between  these  two  bones,  corresponding  adaptive  movements 
ensue  in  the  calcaneo-cuboid  and  other  articulations.  In 
inversion,  adduction,  or  supination  of  the  foot,  the  scaphoid 
moves  inwards  and  upwards  over  the  head  of  the  astragalus 
in  the  line  of  action  of  the  tibialis  posticus  muscle.  This 
movement  is  eft'ected  partly  by  inward  gliding  of  the  bone  as 
a  whole,  and  partly  by  rotation  in  such  a  way  that  the 
tuberosity  moves  upward,  whilst  the  outer  end  of  the  bone 
moves  downward.  The  os  calcis  moves  under  the  astragalus, 
partly  ghding,  partly  rotating  on  the  axis  of  the  interosseous 
ligament  in  such  a  Avay  that  its  anterior  extremity  follows  the 
upward  and  inward  movement  of  the  scaphoid.  The  rotation 
movement  of  the  latter  bone  is  further  assisted  by  a  downward 
and  inward  gliding  of  the  cuboid  on  the  os  calcis.  If  the  inverted 
position  of  the  foot  is  to  any  degree  fixed,  i.e.  if  the  normal 
range  of  eversion  is  restricted,  then  to  that  degree  tali'pes  varuft 
is  present ;  and  if  the  everted  position  is  in  any  degree  fixed, 
the  foot  is  to  that  degree  in  a  state  of  talipes  valgus.  Restric- 
tion of  movement  at  the  ankle-joint  is  very  frequently 
accompanied  by  restricted  movement  in  the  tarsal  joints,  the 
resulting  deformities  being  known  as — 

Talipes  equino-varus. 

„  valgus. 
„      calcaneo- valgus. 

varus. 

The  normal  arching  of  the  Ijones  of  the  foot  may  be  in- 
crca.sed ;  this  condition  is  tenncd  talipes  cavm.  With  many 
of  these  dcfonnitios  of  the  foot  distortion  of  the  digits  is 
present. 

Duval  introduced  the  tenri  strcphoj)ody  iis  a  substitute 
for  talipes;  thus,  instead  of  talipes  equinus  he  suggested 
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katastrepliody,  endostrepliodj  for  varus,  and  anastrephody  for 
calcaneus,  exostrejohopody  for  valgus.  Thougli  Duval's 
nomenclature  is  more  scientific  than  the  terms  com- 
monly used,  it  has  not  been  widely  accepted. 

It  may  be  observed  that  many  forms  of  club-foot  belong 
to  the  class  of  contrachores,  being  due  to  pathological  changes 
in  the  muscles,  skin,  and  other  soft  parts. 

The  corresponding  deformities  in  the  hand,  owing  to  the 
relative  smallness  and  the  slight  degree  of  mobility  possessed 
by  the  carpal  bones,  show  themselves  by  fixation  and  more  or 
less  flexion  or  extension  of  the  wrist-joint,  and  by  abnormal 
positions  of  the  fingers. 

The  causes  of  talipes  are  varied.  If  an  attempt  is  made 
to  bring  the  various  causal  groups  of  club-foot  into  comparison 
with,  deformities  of  other  parts  the  terminology  may  be 
changed,  as  in  the  following  examples  : — 

1.  Intra-uterine  pressure  deformities  of  the  ankle  and 
tarsal  joints,  or  congenital  talipes, 

2.  Neurogenic  contractures  of  the  ankle  and  tarsal  joints, 
or  paralytic  talipes. 

It  is  in  some  respects  to  be  regretted  that  the  popular 
term  club-foot  has  been  allowed  to  enter  into  surgical  nomen- 
clature. Walsham  and  Hughes  would  restrict  the  use  of  the 
term  to  talipes  varus : — "  In  no  sense,  however,  can  fiat-foot, 
talipes  valgus,  or  spurious  valgus,  as  it  is  sometimes  called, 

be  termed  club-foot,  and  so  with 
certain  others  of  the  deformities 
that  will  be  hereafter  described. 
The  term  '  club-foot '  will  be  here* 
restricted  to  talipes  varus." 

Congenital  Talipes  Calcaneus. 
— Since  in  normal  conditions  dur- 
ing the  last  stage  of  intra-uterine 
life  the  feet  are  held  Avith  the 
ankles  dorsal-flexed,  as  shown  in 
Fig.  116,  a  certain  amount  of 
talipes  calcaneus  is  normal  at  birth. 
This  normal  talipes  calcaneus  is  corrected  spontaneously  by 
the  movements  of  the  foot  after  birth. 

*  Wulslium  and  Hughes,  loc.  i,ii/jiti  ci/.,  p.  4G. 


Fig.  116. — The  position  of  tlie 
feet  ill  the  later  weeks  of 
gestatiou.    (After  Bmimc.) 
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The  more  severe  degrees  of  congenital  talipes  calcaneus 
nearl}'  always  combined  with  congenital  valgus. 

In  a  certain  number  of  cases  dorsal  flexion  of  the  ankle  is 
the  chief  part  of  the  deformity. 

Symptoms. — In  such  cases  the  muscles  are  sound  and  the 
child  moves  the  foot  freely,  but  there  is  a  variable  degree  of 
fixed  dorsal  flexion,  and  on  attempting  forcible  plantar  flexion 
the  extensor  tendons  become  prominent  and  prevent  the 
movement  beino'  carried  out  to  its  full  extent.  Walsham  and 
Hughes  point  out  that  the  sole  in  cases  of  congenital  talipes 
calcaneus  may  be  directed  more  or  less  inwards.  "  Although 
the  sole  may  look  inwards,  still  the  foot  is,  as  a  rule,  quite 
flat,  and  the  inner  edge  is  more  pronounced  than  normal,  or 
even  in  some  cases  convex,  especially  in  the  region  of  the 
medio-tarsal  joint.  Here  we  not  infrequently  meet  with  a 
distinct  prominence  due  to  the  projecting  scaphoid.  This 
condition  of  the  inner  edge  of  the  foot  may  have  given  rise  to 
the  generally-accepted  dictum  that  valgus  is  the  common,  if 
not  universal,  accompaniment  of  congenital  calcaneus.  But 
the  inner  edge  is  on  a  higher  level  than  the  outer,  and 
although  the  scaphoid  and  astragalus  are  more  prominent, 
they  are  elevated  and  not  depressed,  as  in  valgus." 

Anatomy,  etc. — As  in  other  forms  of  congenital  club-foot, 
there  is  at  birth  no  evidence  of  disease  of  nerve  or  muscle. 
The  deformity  is  the  result  of  intra-uterine  pressure  and 
limitation  of  the  range  of  intra-uterine  movement  normally 
enjoyed  by  the  foetus,  and  the  anatomical  changes  are  such  as 
might  be  inferred.  As  far  as  the  skeleton  of  the  foot  is 
concerned  the  astragalus  and  os  calcis  are  the  more  frequently 
changed  in  form,  but  in  slight  cases  they  may  be  quite  normal. 

The  changes  in  form  that  are  present  at  birth  must  be 
distinguished  from  those  that  form  later  in  untreated  cases, 
when  the  child  has  used  the  deformed  foot  for  progression.  In 
these  the  astragalus  is  flattened  and  elongated,  especially  its 
neck,  which  presents  on  its  upper  aspect  a  cartilage-lined 
pit,  formed  by  pressure  against  the  anterior  border  of  the 
lower  articular  surface  of  the  tibia.  in  severe  cases, 
the  anterior  part  of  the  os  calcis  is  increased,  whilst  the 
sustentaculum  is  diminisliod  in  size  (HoH'a).  The  later 
changes  have  been  described  by  Nicoladoni  in  the  right  foot 
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of  a  microcephalic  boy  who  died  at  the  age  of  fourteen  years. 
The  OS  calcis  was  placed  vertically.  Tlie  tendo  Achillis  was 
displaced  inwards  and  the  outer  border  of  the  foot  was 
convex.  On  dissection  the  muscles  were  found  to  be  wasted, 
but  healthy.  Seen  from  the  inner  side  the  tendon  of  the 
tibialis  anticus  and  flexor  longus  pollicis  were  prominent. 
The  scaphoid  was  approximated  to  the  internal  malleolus, 
whilst  the  latter  and  the  anterior  edge  of  the  tibia  overhung 
the  neck  of  the  astragalus.  The  tendo  Achillis  was  displaced 
so  far  outwards  that  it  was  not  visible  from  the  inner  side. 
The  tendons  of  both  peronei  were  dislocated  forwards,  so  that 
they  lay  in  front  of  the  external  malleolus. 

nosis.— Pronounced  cases  of  this  deformity  are  not 
common,  but  when  they  occur  the  absence  of  marked  eversion 
of  the  foot  serves  to  distinguish  them  from  the  commoner 
talipes  calcaneo-valgus.  In  young  infants  it  is  easy  to  place  the 
foot  in  the  position  it  had  in  utero.  In  congenital  calcaneus 
the  back  of  the  foot  touches  the  front  of  the  leg,  whilst  in 
calcaneo-valgus  it  lies  against  the  outer  side  of  the  leg.  This 
condition  must  be  distinguished  from  the  preternaturally 
mobile  foot  often  seen  in  rickets. 

Prognosis,  treatment,  etc.,  will  be  considered  below. 

Congenital  Talipes  Valgus.— Many  authors  describe 
congenital  valgus  as  of  frequent  occurrence.  On  this  point 
R.  W.  Parker  observes :  "  I  can  only  say  that  I  have  never 
seen  an  uncomplicated  case  in  a  young  infant.  Spurious 
forms  occurring  quite  early  in  life  in  rickety  children  are 
common  enough."  My  own  experience  is  practically  in 
harmony  with  this.  I  have,  among  some  hundreds  of  cases 
of  congenital  club-foot,  only  seen  one  in  Avhich  eversion  of  the 
foot  was  the  only  abnormal  feature.  The  deformity,  though 
rare,  does,  however,  occur,  and  one  example  of  it  from  a  still- 
born child  I  placed  in  the  museum  of  St.  Mary's  Hospital 
(Series  I,  No.  6).  Such  cases  would  probably  yield  readily  to 
manipulative  treatment.  For  an  instance  of  valgus  combined 
with  equinus  nee  Fig.  117. 

Cases  of  congenital  valgus  complicated  by  absence  of  part 
or  of  the  whole  of  the  fibula  are  encountered  IVom  time  to 
time,  and  will  be  considered  (p.  221),  with  other  complicated 
cases  of  club-foot. 
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Fig.  117. — Dissection  of  a  jsase  of 
Congenital  Equino-valgus,  show- 
ing elevation  of  the  Os  Calcis 
(p.  157),  oblique  position  of  the 
Astragalus  and  outwardly  displaced 
Scaphoid.    {After  IF.  Adams.)  | 


Congenital  Talipes  Calcaneo- valgus. — Congenital  cal- 
caneo-val"-us  in  the  slio'hter  degrees  is  not  an  uncommon 
condition,  but  it  is  not  so  fre- 
quently brought  to  the  notice 
of  the  surgeon  because  it  has 
a  natural  tendency  to  improve. 
In  the  moderately  pronounced, 
e.g.  Fig.  118,  and  severe  cases, 
the  appearance  of  the  foot  is 
characteristic.  An  extreme 
case  now  under  my  care  is 
shown  in  Fig.  119. 

Anatomy. — The  anatomical 
changes  are  those  described 
under  the  heading  of  con- 
genital talipes  calcaneus,  com- 
bined with  those  that  produce 
the  vixlgus  part  of  the  deformity, 
as  will  be  more  fully  described 
under  the  heading  of  talipes 
valgus  acquisitus  (p.  194).  In  Fig.  117  the  altered  position  of 
the  scaphoid  is  shown.  The  latter  is  displaced  outwards,  and 
rotated  so  that  its  outer  is  higher  than  is 
nornial. 

Treatment.  —  This  consists  of  careful 
splinting  and  daily  manipulation  until  the 
child  is  ready  to  walk,  when  boots  and  irons 
furnished  with  a  front  stop-joint  should  be 
applied.  In  applying  the  splint  care  must  be 
taken  that  the  bandages  are  applied  in  such 
a  way  that  the  heel  is  raised,  otherwise  the 
foot  will  become  flexed  at  the  mcidio-tarsal 
joint  whilst  the  ankle  remains  fully  dorsal- 
flexed.  Tenotomy  should  not  be  performed 
until  all  the  improvement  that  can  be  ob- 
tained by  a  patient  course  of  splinting  has 
l>oen  cfi'ected. 

The  tendons  thaflriay  require  section  are 
those  of  the  tibialis  anticus,  the  extensor  proprius  hallucis, 


Fig.  lis.  -  Cou- 
gonital  Tiilii)es 
Calcaneo  -  val- 
gus. 


the  extensor  longus 


digitorunv 


and   the  peronei.  These 
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Fig.  119. — Origiual  position 
of  the  feet  in  an  extreme 
case  of  Congenital  Talipes 
Calcaneo- valgus. 


rig.  I'iO. — Positiou  of  tlie 
right  foot  after  two 
months'  treatment. 

The  iiositioii  of  the  patelliulis- 
locnted  in  tlie  outer  surface 
ot  the  external  condyle  is 
indicated  by  x  ;  v  niarlcs 
the  intornal  malleolus. 


tendons  are  best  divided  subcu- 
taneously.  Those  of  the  tibialis 
anticns  and  extensor  proprius  are 
divided  just  below  the  ankle-joint, 
the  tenotome  being  entered  from 
the  outer  side.  The  extensor 
longus  digitorum  and  peroneus 
tertius  tendons  may  be  divided 
together  in  front  of  the  ankle- 
joint,  the  tenotome  being  entered 
on  the  inner  side  of  the  ankle- 
joint,  and  kept  close  to  the  inner 
edo'e  of  the  tendon.  It  is  seldom 
necessary  to  divide  the  tendons  of 
the  peronei  longus  and  brevis,  but 
they  are  easily  cut  close  behind 
the  peroneal  tubercle  of  the  os  calcis, 
where  they  lie  m  separate  sheaths. 
Some  suro^eons  divide  them  behind 
the  external  malleolus,  where  they  lie 
one  upon  the  other. 

Ilhistrative  Case. — In  a  marked  case  now 
under  my  care  the  appearance  of  the  feet 
when  the  patient  was  first  brought  to  me  at 
the  age  of  three  months  is  shown  in  Fig.  119. 
The  right  foot  was  more  severely  deformed 
than  the  left,  and  the  complete  eversion  of 
the  foot  was  accompanied  by  outward  rota- 
tion of  the  leg  at  the  knee  and  a  dislocation 
of  the  patella  upon  the  outer  condyle.  The 
treatment  adopted  was  the  use  of  a  metal 
splint  bandaged  to  the  inner  aspect  of  the 
leg  and  foot  and  daily  manipulations.  By 
these  means  the  appearance  of  the  foot  was 
brought  to  the  position  shown  in  Fig.  120  in 
two  months.  When  the  leg  is  rotated  in- 
wards as  far  as  possible,  the  foot  seen  from 
the  front  has  the  appearance  shown  in  Fig. 
121.  This  patient  has  now  been  ordered  irons 
reaching  from  the  waist  and  extending  to 
the  inner  side  of  the  thigh  and  leg,  and  boots, 
in  order  to  complete  and  consolidate  the 
correction  of  the  deformity,  and  the  feet  go 
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readily  into  the  boots  and  are  maintained  in  the  corrected  position. 
The  dislocation  of  the  patella  has  also  been  cured.    The  eversion  was 
so  great  in  this  case  that  the  feet  seemed  to  be  de- 
signed for  the  patient  to  walk  backwards,  the  toes 
pointing  more  to  the  rear  than  to  the  front. 

Paralytic  Talipes  Valgus. — The  foot  in 
cases  of  paralysis  of  the  tibiales  muscles  has 
the  same  appearance  as  flat-foot  from  other 
causes,  but  as  a  rule  is  free  from  rigidity. 
The  treatment  required  is  to  support  the  foot 
with  a  pad,  outside  iron  and  T-strap,  as  de- 
scribed under  "Static  Flat-foot"  (p.  205). 

Paralytic  Talipes  Calcaneus. — Complete  Fig.  121.  —  Ap- 
paralysis  of  the  muscles  of  the  calf,  the  lonq-    pe'™^  of  the 

n  1  .       '    ,  Poot  after  three 

nexor  muscles,  and  the  peronei,  while  some  months'  treat- 
power  remains  in  the  extensor  muscles,  entails  ^^leut,  the  Leg 
a  marked  deformity  of  the  foot,  as  shown  in    ^^^^ ,  'tlr^ 

J  '  inwards  at  the 

Fig.  122.  Knee. 

The  ankle-joint  is  fully  dorsal-flexed,  whilst 
the  anterior  part  of  the  foot  has  dropped,  making  a  sharp 
crease  across  the  middle  of  the  sole.    Plantar  flexion  of  the 
sole  is  termed  pes  cavus. 

The  production  of 
cavus  in  paralytic  pes 
calcaneus  is  chiefly 
effected  by  the  plantar 
muscles,  which,  when  the 
opposing  force  is  removed 
by  paralysis  of  the  gas- 
trocnemius, approximate 
the  extremities  of  the 
plantar  arch. 

A  second  factor  is  pre- 
sent in  many  cases  in 
tbe  action  of  the  peronei. 
'J'hese  muscles,  besides 
producing  a  valgus  de- 
formity of  the  foot,  tend  to  increase  the  arch  of  the  foot. 

A  third  factor  is  the  effect  of  gravity  and  of  pressure  of 
the  bed-clothes  at  night  depressing  the  fore  jaart  of  the  foot. 


Fig.  122.— Tlic  Foot  of  ii  Girl  aged  six 
years,  showing  Paralytic  Talipes  Cal- 
caneus. 
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The  cavus  met  with  in  paralytic  tahpes  calcaneus  may  be  com- 
pared with  the  artificial  talipes  calcaneus  exhibited  in  the 
Chinese  lady's  foot  (Figs.  123  and  124).  Although  the  mode  of 
production  of  this  intentional  deformity  is  by  continued  pres- 
sure of  bandages,  resembling  in  character  the  intra-uterine 
pressure  that  determines  congenital  club-foot,  the  shape  of 
the  foot  is  more  like  that  of  the  paralytic  than  the  congenital 
affection. 

The  slighter  degrees  of  paralytic  calcaneus  are  designated 
by  some  authors  following  Nicoltic^Qni  as  "  pes  calcaneus  sensu 
strictiori."    In  such  cases  the  "pes  cavus"  constitutes  the 


Figs.  123,  124.— Dissection  of  Foot  of  Chinese  Lady.    ( W.  Adams.) 


chief  part  of  the  deformity.  Even  in  these  slight  cases  the 
form  of  the  os  calcis  is  changed. 

Treatmenf.—There  are  two  objects  to  be  aimed  at :  first, 
drawing  up  the  heel  and  maintaining  it  there ;  second,  reducing 
the  pes  cavus  condition.  The  difficulties  of  retaining  the 
foot  in  a  good  position  are  greater  than  is  the  case  with  many 
other  deformities  of  the  foot.  A  metal  sole-plate  fixed  by 
straps,  of  Avhich  one  passes  across  the  prominence  of  the 
dorsum  of  the  foot,  must  be  made  and  worn  inside  the  boot, 
which  in  its  turn  is  provided  with  an  outside  iron  with  a 
"front-stop"  joint  at  the  ankle.  Instead  of  this,  Judson's 
apparatus,  in  which  the  iron  is  fixed  to  the  foot-piece  and 
at  a  right  angle  to  it,  may  be  used.  If  there  is  any  difficulty 
in  reducing  the  deformity,  measures  should  be  adopted  m 
order  to  overcome  it  before  applying  instruments  which  must 
be  worn  to  prevent  its  return.  When  there  is  marked 
hollowing  of  the  foot,  it  may  require  gradual  correction  by 
some  such  appliance  as  that  shown  in  Fig.  125.  When  some 
sound  muscular   tissue  remains   in  the  calf-muscles,  the 
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operations  for  sliorfcening  the  tendo  Achillis  are  useful  in 
certain  cases  (see  p.  104).  A  sufficient  length  of  the  tendon  is 
removed,  so  that  on  joining  the  ends  of  the  tendon  the  heel 
is  drawn  up  to  the  desired  amount.  Walsham  observes  that 
this  operation  is  useless  when  the 
gastrocnemius  and  soleus  muscles  are 
completely  paralysed.  The  same 
surgeon  has  successfully  substituted 
transplantation  of  the  tubercle  of 
the  OS  calcis  for  shortening  the  tendo 
Achillis  (see  p.  106). 

Paralytic  Talipes  Calcaneo-val- 

-r-TT-,  1  ,„  -  Fig.  125. — Apparatus  for 

gUS.— VViien    the     call    muscles    are  the  gradual  Correction 

paral^'sed   and    the    peronei   retain        of  PesCavus.  (JTm^/^cr 
their  power,  the  foot  is  everted  in  ''^'^■''^ 
addition  to  the  ankle  being  dorsal- 
flexed.   In  other  words,  the  condition  is  one  of  calcaneo-valgus. 
.     Symptoms. — The  tendons  of  the  peronei  stand  out  prom- 
mently  on  the  outer  side  of  the  ankle;  viewed  fr  om  the 
inner  side,  the  foot  has  much  the  appearance  shown  above 
in  Fig.  122 :  it  is,  however,  more  markedly  everted. 

Anatomy.—The  chief  alterations  in  the  bones  concern 
the  astragalus  and  os  calcis.  In  the  former  the  tibial 
articular  surface  is  extended  forward  upon  the  neck  of  the 
bone,  whilst  the  posterior  part  of  the  surface  loses  its  covering 
of  cartilage. 

The  OS  calcis  becomes  modified  in  form.  In  severe  cases, 
when  the  bone  has  been  placed  almost  vertically,  during  hfe 
the  anterior  process  of  the  bone  may  be  completely  atrophied. 

Treatment. — The  treatment  for  this  condition  is  similar 
to  that  already  described  for  paralytic  calcaneo-valgus,  but 
there  is  a  further  important  resource  in  Nicoladoni's  opera- 
tion— transplantation  of  the  tendons  of  the  peronei.  The 
latter  are  divided  opposite  the  external  inalleolus,  and  the 
tendo  Achillis  is  flivided  just  above  its  attachment.  The 
tendo  Achillis  may  be  shortened  at  the  same  time  witli 
advantage  (see  Fig.  09  and  p.  107). 

Tn  Nicoladoni's  operul ion  a  vertical  incision  four  or  five 
inches  long  is  made  along  the  anterior  border  of  the  peroneal 
tendons  ending  below  at  the  external  malleolus.    From  near 
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the  lower  end  of  this  incision  a  second  ia  carried  inwards  at 
right  angles,  and  a  flap  is  made,  exposing  the  peroneal  tendons 
and  the  tendo  Achillis.  From  the  outer  part  of  the  latter  a 
portion  is  removed,  and  thus  a  fresh  surface  is  obtained  to 
which  the  tendons  of  the  peronei  are  sutured.  In  a  small 
foot  I  have  combined  this  with  removal  of  a  section  of 
the  tendo  Achillis  above  the  point  of  attachment  of  the 
peroneal  tendons.  The  result  of  this  operation  was  very 
satisfactory.  In  another  case  I  adopted  Goldthwait's  plan  of 
fixing  the  upper  ends  of  the  tendons  of  the  peronei  in  aii 
opening  made  at  the  lower  part  of  the  tendo  Achillis. 

Congenital  talipes  equinus  is  one  of  the  rarest  of  con- 
genital deformities.  Cases  have  been  recorded  by  Little, 
Adams,  Walsham,  Tubby,  and  others.  I  have  seen  several 
cases  in  which  the  equinus  was  the  predominant  deviation, 
but  in  all  some  share  of  varus  could  be  distinguished.  This 
accords  with  the  experience  of  R.  W.  Parker,  who  writes : 

This  is  so  rare  a  form  of  congenital  deformity  that  it  may  be  dis- 
missed with  a  mere  mention.  I  have  only  seen  one  case  that  could  with 
any  propriety  be  called  equinus.  It  will  be  observed  that  the  foot  is 
somewhat  inverted,  as  well  as  extended.  The  inversion  was  easily  over- 
come ;  and  the  whole  deformity  yielded  quickly,  after  section  of  the 
tendo  Achillis. 

Ti^eatment.—The  method  to  pursue  is  similar  to  that  de- 
scribed below  for  congenital  equino-varus.  For  some  months 
after  birth  regular  splinting  and  daily  manipulation  should 
be  employed.  In  some  cases  a  normal  condition  may  be 
restored  by  these  means  alone.  When  necessary,  the  tendo 
Achillis  should  be  divided. 

Congenital  Talipes  Varus.— This  term  apphes  more  pro- 
perly to  cases  in  which  the  foot  is  inverted  without  any 
elevation  of  the  heel.  Some  confusion  has  arisen  from  the 
fact  that  many  authors  adhere  to  the  old  nomenclature  and 
apply  the  term  "  varus  "  to  cases  that  are  better  termed  equino- 
varus  in  that  the  heel  is  drawn  up  in  addition  to  the  foot 
being  everted.  Although  varus  may  occasionally  be  found 
without  equinus,  it  is  so  rarely  the  case,  and  is  so  readily 
corrected,  that  no  separate,  detailed  account  of  the  condition 

is  called  for.  , 

Congenital  Talipes  Calcaneo-varus.— The  inversion  ot 
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the  sole  laet  with  in  some  cases  of  congenital  calcaneus  has 
been  referred  to  above  (p.  157).  Since  the  foot  below  the 
ankle  is  usually  everted  in  such  cases,  the  inversion  probably 
depends  on  changes  at  or  above  the  ankle,  and  the  essential 
condition  is,  in  my  opinion,  calcaneo-valgus.  In  other  cases, 
however,  the  sole  is  inverted  without  there  being  any  eversion 
of  the  foot  below  the  ankle.  Such  cases  are  rare  and  of  no 
gi-eat  clinical  importance. 

Congenital  Equino-valgus  is  occasionally  met  with, 

\  I 


Fig.  126. — Foot  of  a  newly-borii 
Infant  showing  Congenital 
Talipes  Equino-varus. 

The  transverse  crease  in  the  sole  of 
the  foot  shows  that  tliere  is  a 
certain  degree  of  pes  oavus. 


Fig.  127.— Similar  Foot  seen 
from  the  fi'ont. 

There  are  furrows  ahovo  the 
ankle  from  pressure  of  tlie 
umbilical  cord. 


Congenital  Talipes  Equino-varus.  —  Congenital  talipes 
equhio-varus,  when  severe,  forms  a  well-marked  deformity 
(see  Figs.  126  and  127).  Various  degrees  may  be  recognised :  in 
severe  cases  the  foot  is  rigidly  fixed  in  the  abnormal  position 
which  cannot  be  overcome  by  manual  force  ;  in  medium  cases 
the  deformity  is  well  marked,  but  the  rigidity  is  not  so  great 
and  the  inalposition  can  be  greatly  diminished  by  manual  force; 
in  slight  ca.ses  there  is  but  little  rigidity,  and  the  foot  can  be 
easily  brought  to  its  normal  shape.  The  anatomy  may  be 
taken  from  a  severe  case.  In  infants  who  have  not  walked, 
the  inner  border  of  the  foot  is  shortened,  the  outer  shows  signs 
of  pressure,  i.e.  thinning  of  the  skin  over  the  outer  malleolus 
and  the  prominent  cuboid  bone.  The  sole  of  the  foot  shows  a 
transverse  crease  opposite  the  transverse  tarsal  joint,  showing 
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that  there  is  some  flexion  at  this  joint;  in  other  words,  some  pes 
cavus  is  present.  In  older  patients  who  have  walked,  callosities 
with  underlying  bursa?  form  over  the  outer  border  of  the  foot 
and  a  longitudinal  crease  develops  in  the  sole. 

Anatomy. — On  dissection,  all  the  structures  from  the  skin 
to  the  bones  are  found  to  be  changed  in  shape,  but  they  are 
healthy  in  texture ;  there  is  no  degeneration  of  muscle,  as  in 
paralytic  tahpes,  and  in  life  there  is  no  active  spasm  of 


Kg.  128. — Dissection  of  Foot  of 
still-born  Infant. 


Showing  the  attachment  of  the  teiido 
Aohillis ;  the  tendons,  vessels  and 
nerves  at  the  back  of  tlie  ankle-joint ; 
the  internal  saphena  vein  and  the 
I)Iantar  fascia :  congenital  equino- 
varus. 


Fig.  129. — Bones  and  Ai'ticulations 
of  a  Foot  to  show  the  altered  re- 
lations in  Congenital  Talipes 
Etjuino-varus. 


muscles,  as  in  spastic  talipes.  Before  considering  in  detail  the 
condition  of  the  various  tissues  at  the  time  of  birth  in  cases  of 
severe  congenital  talipes  equino-varus,  it  is  well  to  remember 
that  no  amount  of  operative  interference  can  restore  the 
part  its  normal  shape.  If  every  resistant  part  is  severed,  and 
the  foot  is  placed  in  a  position  as  nearly  normal  as  possible, 
the  altered  form  of  the  bones  prevents  a  complete  correction 
being  attained.  This  fact  will  be  referred  to  later  in  consider- 
ing the  treatment  of  the  condition. 

"  The  plantar  fascia  in  severe  cases  is  shortened  to  suit  the 
altered  form  of  the  foot ;  at  birth  the  resistance  to  correction 
offered  by  the  fascia  is  usually  slight. 

The  Muscles.— rhe  two  tibiales,  the  long  flexor  muscles, 
and  the  gastrocnemius  and  soleus,  and  in  the  foot  the  adductor 
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pollicis,  are  all  shortened,  whilst  the  peronei  muscles  are 
elongated.  It  is  noteworthy  that  when  all  the  superficial  tis- 
sues and  the  muscles  have  been  removed,  the  deformity  of  the 
remaining  structures  still  persists.  This  is  owing  to  the  alter- 
ations in  the  form  of  the  ligaments  and  bones.  The  attach- 
ment of  the  tendo  Achillis  is  displaced  towards  the  inner 
side  of  the  posterior  extremity  of  the  os  calcis  (Fig.  128),  whilst 
the  tuberosity  itself  is  displaced  outwards. 

The  Ligaments. — Those  on  the  inner 
side  of  the  foot  are  shortened,  those  on 
the  outer  side  are  lengthened.  The 
posterior  ligament  of  the  ankle  and  the 
plantar  Hgaments  are  also  shortened. 

The  bones  of  the  foot  in  severe  con- 
genital equino-varas  are  all  modified  in 
form.  The  alterations  in  the  astragalus 
and  the  os  calcis  are  the  most  important, 
since  they  contribute  most  in  producing 
the  abnormal  inversion  of  the  foot ;  the 
anterior  parts  of  both  these  bones  are 
bent  inwards  as  shown  in  Figs.  129  and 
130.  There  are  abnormal  articulations 
between  the  scaphoid  and  the  internal 
malleolus  (Fig.  131),  sometimes  between 
the  OS  calcis  and  the  external  malleolus  (Fig.  129).  Nor 
are  the  alterations  always  confined  to  the  tarsus. 

Chanrjes  in  the  Bones  and  Joints  of  the  Leg. — These  are 
of  such  a  nature  as  to  give  rise  to  some  inversion  of  the  foot, 
and  they  are  determined  by  the  same  constrained  intra- 
uterine position  of  the  limb  that  determines  the  changes  in 
the  foot  just  described.    They  may  be  enumerated  as  follows  : 

1.  Pronation  of  the  bones  of  leg,  i.e.  the  lower  end  of 
the  fibula  is  advanced  forwards,  whilst  the  lower  end  of  the 
tibia  is  displaced  backwards. 

2.  An  inward  twist  in  the  shaft  of  the  tibia. 

3.  The  leg  bones  are  rotated  inwards  at  the  knee,  and  at 
the  same  time  there  may  be  some  over-extension  of  the  knee- 
joint  (genu  recurvatum). 

4.  An  inward  twist  in  the  axis  of  the  femur. 

5.  Some  forward  bending  of  the  neck  of  the  femur. 


Fig.  130.— Astragalus 
and  Scaphoicl  Bones 
fi'om  a  Case  of 
Congenital  Talipes 
Equine  -  varus, 
showing  inward 
deviation  of  the 
Neck  of  the  Astra- 
galus. {W.  Adams.) 
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Treatment  of  Congenital  Clah-foot. — When  the  mechan- 
ical causation  of  this  deformity  is  remembered,  and  when  we 
recall  the  fact  that  at  birth  the  whole  of  the  tarsus,  save  for 
small  nuclei  in  the  os  calcis  and  cuboid,  and  the  epiphyses  of  the 
metatarsus,  consists  of  cartilage,  and  much  of  this  cartilage 
remains  up  to  the  age  of  puberty,  it  is  recognised  at  once  that 

the  conditions  offer 
great  scope  for  the 
guidance  of  growth 
in  a  normal  direc- 
tion, i.e.  the  true 
orthopasdic  treat- 
ment of  the  con- 
dition. Many 
surgeons  recom- 
mend a  rapid 
correction  of  con- 
genital club  -  foot 
by  tenotomy  of  the 
tendo  AchiUis  and 
other  tendons,  sec- 
tion of  ligaments, 
etc.,  followed  by 
fixation  in  plaster 
of  Paris,  but  after 
giving  the  method 
a  thorough  trial  I 
cannot  recommend  this  process,  and  thus  I  will  first  give  a 
detailed  account  of  the  method  of  treatment  that  I  have  found 
to  give  uniformly  excellent  results.  The  principles  of  the 
method  were  long  ago  established  by  Scarpa,  who  observes  : — 
"  The  apparatus  intended  for  correcting  the  deformity  of  con- 
genital club-foot,  which  I  am  now  to  describe,  consists  of  several 
springs,  and,  as  the  cure  of  this  disease  is  divided  into  two 
stages,  the  elastic  apparatus  likewise  consists  of  two  parts. 
The  first  is  intended  merely  for  turning  the  fore  ]3art  of  the 
foot  from  within  outwards,  as  far  as  its  natural  position  and 
direction  with  the  tibia.  The  second  part  of  this  apparatus 
is  intended  for  retaining  the  fore  part  of  the  foot  in  its  re- 
gained position  with  the  tibia  and  with  the  external  malleolus, 


Fig.  131. — Boues  in  Congeuital  Equiuo-varus 
at  Bii-th. 
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and  for  correcting  the  heel  and  retainhig  the  tibia  and  fibula 
steadily  perpendicularly  to  the  astragalus."* 

The  first  stage  of  treatment  consists  in  the  regular  and 
systematic  use  of  the  adaptable!  metal  splint  combined  with 
simple  massage  and  gentle  manual  wrenching.  The  treatment 
is  begun  as  soon  as  possible  after  birth — "  as  soon  as  the  baby 
has  been  washed,"  as  Sayre  has  expressed  it.  The  splint,  well 
but  firmly  padded,  is  applied  to  the  outer  aspect  of  the  leg  by 
a  flannelette  bandage,  which  starts  with  a  turn  round  the  splint 
from  without  inwards  and  is  continued  in  the  same  direction  first 
round  the  leg  and  then  round  the  foot,  drawing  the  latter  to- 
wards^ the  sphnt.  The  splint  is  removed  night  and  morning  and 
the  bandage  is  reapplied,  and  each  time  the  splint  is  removed 
the  limb  is  gently  rubbed  and  the  foot  everted  several  times  in 
succession.  In  the  latter  proceeding  the  surgeon  supports  the 
limb  in  the  left  hand  by  holding  the  ankle  for  some  move- 
ments, and  the  lower  part  of  the  leg  for  others.  The  thenar 
eminence  and  the  whole  breadth  of  the  flexed  fingers  must  be 
used  for  holding  the  limb,  and  care  should  be  taken  not  to 
dig  in  the  tips  of  the  fingers,  for  this  causes  pain  to  the  child 
and  awakens  resistance.  With  the  right  hand  abduction,  ever- 
sion,  and  dorsal  flexion  are  carried  out  several  times  in  succes- 
sion, first  at  the  transverse  tarsal,  then  at  the  sub-astragaloid, 
and  lastly  at  the  ankle-joint ;  finally,  these  movements  are 
combined  in  circumduction  of  the  foot  outwards.  After  the 
manipulation,  the  splint  is  reapplied.  For  the  first  week  the 
surgeon  .should  himself  perform  these  ojaerations  and  apply  the 
splint,  meanwhile  teaching  the  nurse  or  mother  both  how  to 
manipulate  the  limb  and  apply  the  splint.  After  this,  for  a 
time  the  surgeon  should  see  the  patient  twice  a  week  to 
iriodify  the  shape  of  the  splint  from  time  to  time,  and  to 
ascertain  that  treatment  is  being  properly  carried  out.  Later, 
loss  frequent  visits  will  be  sufficient.  After  a  few  weeks  of 
this  treatment,  if  it  is  begim  soon  after  birth,  the  most  rigid 
foot  will  become  more  pliable  and  the  inversion  and  adduction 

*  "  Memoir  on  the  Congenital  Club-foot  of  Children,"  translated  by  J.  13- 
Wishart;  Edinburgh,  1818. 

+  The  tin  splint  is  made  of  tinned  iron  of  such  a  thickness  that  it  can  bo 
readily  bent  to  any  desired  shape  by  the  surgeon,  but  retains  its  form,  i.e.  acts 
as  a  rigid  splint  when  applied. 
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will  be  sensibly  diminished  (Figs.  132-4).  After  these  dis- 
placements have  been  fairly  overcome,  a  second  tin  splint  can 
be  added,  bent  at  an  angle  and  applied  to  the  antero-external 
aspect  of  the  limb  (Fig.  43,  p.  78).  With  ordinary  care  to 
protect  the  external  malleolus  from  pressure,  this  mode  of 
treatment  is  devoid  of  any  risks,  and  in  slight  cases  suffices  to 
correct  both  the  varus  and  the  equinus.  In  more  severe  cases, 
after  six  months  or  more  of  this  treatment,  there  will  still 
remain  some  shortening  of  the  calf  muscles  requiring  division 


Pig.  132.-The  Feet  Fig.  134.— One  of  tlie  Fig.  133.— The  same 

at  the  Beginning  of  Feet  after  Section  of  witli  the  Varus  cor- 

Treatment.  the  Tendo  AohilUs.  rected. 


of  the  tendo  Achillis.  In  very  small  feet  this  simple  operation 
is  in  the  hands  of  beginners  not  infrequently  accompanied  by 
division  of  the  posterior  tibial  vessels,  and  though  with  the 
application  of  a  pad  the  htemorrhage  is  easily  checked,  and  no 
ill  results,  it  is  still  undesirable.  The  accident  arises  when 
the  tenotome  is  introduced  from  the  outer  side  of  the  tendo 
Achillis  and  is  sloped  too  far  backwards.  The  small  size  of  the 
foot  and  the  altered  position  of  the  tendo  Achillis  help  to 
render  the  accident  easy  to  make.  The  tenotome  should  be 
introduced  from  the  inner  side  and  be  passed  first  at  an 
angle  of  45'',  and  then  horizontally  behind  the  tendon.  As 
an  illustrative  example  of  this  method  of  treatment,  the  one 
from  which  Figs.  132,  133,  and  134  were  taken  may  be  cited.* 

*  This  patient  was  shown  before  the  Harveian  Society,  Feb.  2,  1899. 
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Treatment  was  begun  at  the  age  of  six  months.  After  five  months 
of  treatment,  the  varus  was  found  to  be  corrected,  and  the  tendo 
Achillis  was  cut.  The 


4 


Fig.  135. — Impre.ssion  of  the  Soles  of  the  Peat 
after  the  Cure  of  Congenital  TaKpes  Equino- 
varus. 


feet  for  a  few  weeiis  were 
retained  in  position  by- 
simple  metal  shoes  and 
then  walking  instruments 
were  applied,  as  shown 
in  Fig.  49.  After  wear- 
ing and  walking  in  these 
instruments  for  one  year, 
the  impressions  of  the 
soles  were  as  shown  in 
Fig.  135,  the  deformity 
being  completely  cured ; 
yet  it  was  recommended 
that  the  instruments 
should  be  worn  a  year  or 
two  longer  in  order  that 
the  normal  form  of  the 
bones  should  become 
completely  restored  be- 
fore the  instraments  were 
left  offi  It  will  be  noticed 

that  the  instruments  shown  in  Fig.  49  reach  to  the  waist.  The  reason 
for  this  was  that  after  correction  of  the  talipes  there  was  inversion  of 
the  feet  owing  to  rotation  inwards  at 
the  knee,  and  hip-joints.  Had  this  not 
been  the  case,  an  apparatus  ending 
below  the  knee  would  have  sufficed. 

Operation  tvithout  Instru- 
mental Treatment  fails  to  cure 
Coiujenital  Equino  -  varus. — As 
one  of  the  very  numerous  cases 
illustrating  this  point  that  have 
come  to  my  notice,  I  may  refer 
briefly  to  that  shown  in  Fig.  130. 
This  patient  was  operated  on  at 
the  age  of  six  months  by  an  ex- 
perienccdsurgeon.  A  Phelps's  oper- 
;  i.ti  on  bei  ng  d  one  on  the  left  side,  and 
oxten.sive  tenotomies,  etc.,  on  the 
loft.  Plaster  bandages  were  used  for 
six  week.s,  but  after  that  no  instru- 
ments were  recommended.    Much  of  the  deformity  remained. 


Fig.  i:3C.— Feet  of  ii  Cliild  aged 
two  years  who  lin,d  been 
operated  ut  the  age  of  six 
months.  In  this  case  troat- 
iiiont  by  iiLstrunients  liad 
been  omitted. 
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The  treatment  of  inversion  of  the  limb  remaining  after 
the  cure  of  equino-varus  requires  more  detailed  description. 
The  various  possible  factors  in  the  causation  of  this  inversion 
have  been  already  enumerated  (p.  167). 

Inversion  in  the  foot  is  corrected  by  the  systematic 
wrenching  of  the  foot,  already  described.  If  any  inversion 
from  this  cause  still  remains,  it  will  be  controlled  by  the 
inside  leg-iron. 

In  order  to  ascertain  other  causes  of  inversion,  the  patient 
should  be  examined  lying  down,  with  the  lower  limbs 
extended  with  the  patellas  directed  forwards.  The  thigh  is 
firmly  held  in  this  position  by  one  hand,  whilst  the  leg  is 
grasped  by  the  other,  and  an  attempt  is  made  to  rotate  the 
leg  outwards  without  any  movement  either  at  hip  or  ankle. 
If  this  attempt  succeeds  in  removing  the  inversion  of  the 
foot,  it  may  safely  be  concluded  that  the  inversion  is  caused 
by  inward  rotation  at  the  knee-joint;  if  the  attempt  fails, 
the  conclusion  is  that  the  inversion  is  caused  by  one  of  three 
causes — a,  pronation  of  the  bones  of  the  leg ;  h,  torsion  in 
the  shaft  or  neck  of  the  femur;  c,  torsion  in  the  shaft  of 
the  tibia.  A  twist  in  the  shaft  or  a  forward  bend  in  the 
neck  of  the  femur  is  shown  to  exist  when  the  normal  range 
of  eversion  of  the  thigh  is  diminished.  The  remaining  con- 
ditions are  to  be  distinguished  by  a  careful  inspection. 

When  the  inversion  of  the  feet  is  due  to  laxity  of  ligaments 
at  the  knee-joint,  it  may  be  associated  with  a  certain  amount 
of  genu  recurvatum  (see  p.  261). 

The  Treatment  of  Inversion  of  the  Foot  in  Congenital 
Talipes  Equino-varus. — If  the  case  has  been  undertaken  at 
the  proper  age,  that  is,  in  early  infancy,  all  the  various  factors 
which,  singly  or  combined,  may  give  rise  to  inversion  can  be 
successfully  overcome  without  any  operative  measures. 

During  the  course  of  splinting  described  above  much  can 
be  done  for  defects  at  or  below  the  knee-joint  by  using  splints 
which  reach  to  the  middle  of  the  thigh.  Thus,  if  the  splint  is 
well  secured  to  the  outside  of  the  thigh  and  then  successively 
to  the  leg  and  foot,  the  latter  are  brought  out  to  the  line  of  the 
femur,  and  pronation  of  the  leg  bones  is  gradually  corrected. 
If  genu  recurvatum  is  present,  the  metal  splint  can  be  cut  so 
that  the  knee  is  kept  in  a  slightly  (25°  to  35°)  flexed  position, 
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and  thus  the  growth  of  the  parts  will  be  encouraged  on  the 
anterior,  and  diminished  on  the  posterior  part  of  the  joint. 
As  soon  as  the  child  begins  to  walk,  towards  the  end  of  the 
first  year,  walking  instruments  should  be  prescribed  and 
adapted. 

Cases  of  congenital  equino-varus  in  which  early  treatment 
has  been  improperly  conducted  or  neglected  require  more 
severe  measures.  If  the  child  is  under  five  or  six  years,  much 
can  be  done  by  patient  mechanical  treatment  combined  with 
operative  measures.  The  pes  cavus,  the  varus,  and  equinus 
must  be  attacked  in  turn  and  overcome.  The  us6  of  some 
form  of  Scarpa's  shoe  is  sometimes  desirable  instead  of  the 
simpler  tin  splints.  I  have,  however,  treated  obstinate  cases 
successfully,  by  using  a  simple  metal  sole-plate  in  addition  to 
the  ordinary  tin  splints.  Where  there  is  marked  hoUowness 
of  the  foot,  it  is  desirable  to  use  Adams's  Scarpa's  shoe,  Avith 
a  sole-plate,  divided  opposite  the  transverse  tarsal  joint  to 
effect  the  correction  of  the  cavus  and  varus. 

With  these  or  other  instrumental  aids  operative  measures 
must  be  undertaken.  Such  measures  mclude  wrenching, 
manual  and  instrumental,  division  of  fascia,  muscles,  tendons, 
ligaments,  and,  in  some  instances,  bones. 

The  plantar  fascia  and  the  adductor  poUicis  muscle  most 
frequently  require  division  in  the  sole.  After  section  of 
these  structures,  a  period  of  careful  mechanical  treatment 
should  intervene.  After  the  pes  cavus  is  fairly  overcome,  and 
with  it  some  of  the  varus  will  have  disappeared,  any  varus 
that  remains  may  be  dealt  with  by  section  of  the  tibiales 
tendons,  and,  if  necessary,  the  internal  part  of  the  anterior 
and  the  internal  lateral  ligaments*  of  the  ankle  and  the 
superior  astragalo-scaphoid  ligament. 

•  Of  the  ligaments  in  congenitiil  equino-varus  E.  W.  Parker  ("  Congenital 
Club-foot,"  1887)  writes  :— "  Of  first  importance  are  those  about  the  astragalo- 
scaphoid  joint.  In  these  cases  there  is  a  capsule  made  up  above  and  internally 
by  a  blenfling  together  of  the  superior  astragalo-scaplioid  ligament  with  fibres 
from  the  anterior  ligament,  and  the  anterior  portion  of  the  deltoid  ligament  of 
the  ankle-joint ;  below,  with  fibres  from  the  inferior  calcaneo-scaphoid  liga- 
ment.  To  these  are  united  fibrous  expansions  of  the  tendons  of  the  anterior 
and  posterior  tibial  muscles  ;  togetlicr  they  fonn  an  unyielding  capsule  of  great 
strength,  which  is  attached  to  the  several  bones,  not  in  the  usual  manner, 
but  in  adaptation  to  their  altered  relative  positions.  This  I  would  name  the 
•astragalo-scaphoid  capsule.'    The  tip  and  inner  border  of  the  inner  malleolus 
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If  the  tendon  of  the  tibiahs  posticus  is  divided  immediately 
beneath  the  internal  malleolus,  the  subjacent  ligaments  can 
readily  be  cut  at  the  same  time,  as  shown  in  Fig.  137. 

After  another  interval  of  careful 
sphnting,  the  tendo  Achillis  may 
be  divided,  and  if  the .  stages  have 
been  duly  carried  out  the  deformity 
will  now  be  corrected,  and  as  soon 
as  this  tendon  has  undergone  repair, 
i.e.  six  or  seven  weeks,  the  patient 
may  be  fitted  with  boots  and  walk- 
ing instruments.  It  may  be  noted 
that  some  surgeons  prefer  to  divide 
the  tendo  Achillis  quite  early  in 
severe  cases.  My  own  practice  is 
founded  on  personal  experience. 
The  opinion  of  one  who  has  done 
much  for  the  surgery  of  club-foot 
may  be  quoted  on  the  other  side. 

I  have  elsewhere  mentioned  that  in 
congenital  talipes,  the  tendo  Achillis  is 
attached  quite  close  to  the  internal  border 
of  the  posterior  surface  of  the  os  calcis,  and  that  this  fact  accounts  for 
some  of  the  twisting  and  inversion  of  the  sole  of  the  foot.  It  is  on  this 
account  that  I  think  it  well  to  cut  the  tendo  Achillis  quite  early  on  in 
the  treatment  of  these  severe  cases,  for  it  is  impossible  properly  to  gauge 
the  part  played  by  other  structures  so  long  as  the  tendo  Achillis 
remains  uncut.  The  old  argument,  to  leave  it  quite  to  the  last,  that  it 
may  serve  as  a  point  d'apjmi  through  which  to  exert  mechanical  force 
on  the  other  structures,  is  wrong  in  principle  since  tenotomy  has  been 
introduced.  When  treatment  was  entirely  mechanical,  there  was  some 
reason  in  the  argument.  Now  that  section  of  the  offending  structures 
is  regarded  as  the  chief  means  of  treating  these  deformities  the  assist- 
ance of  the  tendo  Achillis  should  no  longer  be  required ;  if  it  prove 
necessary  in  any  given  case,  it  may  be  taken  for  granted  that  the 
oflfending  structures  have  not  been  divided.* 

At  all  stages  of  treatment,  in  combination  with  other 
measures,  manipulaiion  or  wrenching  should  be  practised. 

are  generally  in  close  contact  with  the  scaphoid,  a  hursa  intervening  ;  in  very 
severe  cases  I  have  seen  the  inner  malleolus  in  contact  with  the  internal  cunei- 
fonn,  a  short,  flat,  ligamontous  band  of  great  strengtli  ijassing  from  one  to  the 
other. " 

*  R.  W.  Parker,  "  Congenital  Club-foot,"  ^.  95. 


Kg.  137. 

Diagram  showing  the  tendon  of 
tlie  tibialis  i^osticus  turned 
down,  in  a  case  of  congenital 
talipes  equino-varus,  expos- 
ing part  of  the  internal  liga- 
ment of  the  ankle  and  tlie 
inferior  calcaneo  -  scaphoid 
ligament. 
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Manual  wrenching  is  the  most  frequently  applicable  and 
usually  all  that  is  needed.  In  resistant  cases,  however,  a 
gi-eater  mechanical  advantage  than  that  given  by  the  hand  is 
required.  Many  ingenious  instruments  have  been  devised  to 
supply  this.  Of  these  the  late  H.  0.  Thomas's  wrench  (Fig. 
138)  is  the  most  widely  used. 

Mr.  WiUiam  Thomas  (Biruiingham)  has  recently  brought 
out  a  club-foot  wrench  that  has  certain  advantages  over  that 
of  the  late  Mr.  H.  0.  Thomas.  It  consists  of  a  strong 
metal  quadrilateral  with  rounded  sides,  and  capable  of  being 
narrowed  or  enlarged  by  a  screw  action  of  the  long  handle. 
The  foot  is  placed  in  the  quadrilateral  space  and  firmly 
gripped  by  screwing  up  the  handle,  by  which  then  a  great 
leverage  power  can  be  obtained. 

For  equino-varus  the  instruments  invented  by  Mr.  F.  F. 
Baker  are  extremely  useful  (Fig.  139). 

Relapsed  and  unfinished  Gases. — All  orthopgedic  surgeons 
are  famihar  with  cases  which  after  much  surgical  activity  and 
loss  of  time  are  no  better  off  than  when  the  surgeon's  aid  was 
first  sought.  There  are  very  few  of  such  relapsed  cases  that 
cannot  be  corrected  in  early  childhood  by  the  treatment 
described  above.  As  far  as  the  altered  conditions  will  allow, 
this  requires  a  longer  time  than  if  the  .  proper  treatment  had 
been  employed  from  the  first,  yet  with  patience  a  fair  result 
will  be  obtained,  unless  the  patient  has  been  allowed  to  grow 
out  of  its  infancy  between  the  first  and  the  second  course  of 
treatment.  It  cannot  be  too  strongly  urged  that,  if  treatment 
is  thorough,  relapse  is  impossible,  and  in  this  place  it  may  be 


Fig.  138.— H.  O.  Thomas's  Wrench. 


observed  that  during  the  illnesses  of  childhood  splinting  may 
be  continued  without  at  all  inconveniencing  the  patient. 

Major  Operations  for  CLuh-foof. — Two  of  these,  Buchanan's 
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and  PheliDs's,  have  of  late  been  extensively  practised  upon 
infants,  and  although  I  am  convinced  that  such  measures  are 
undesirable  in  young  subjects,  the  operations  demand  notice 
here. 


Fig.  139.— Baker's  Wrenches  for  Equiiio- varus. 


Buchanan's  operation  is  preceded  by  prehminary  division 
of  the  tendo  Achillis,  and  consists  of  subcutaneous  division  of 
all  the  soft  parts  of  the  inner  half  of  the  sole  and  opening  the 
astragalo-scaphoid  joint.  Of  this  measure  Walsham  and 
Huo-hes  write:  "We  have  performed  this  operation  in  a  few  in- 
tractable cases  of  club-foot  which  seemed  to  us  suitable.  .  .  . 
We  were  disappointed  with  the  result,  and  in  one  case  had 
subsequently  to  remove  the  astragalus." 

Arbuthnot  Lane  *  has  extended  Buchanan's  operation  by 

*  Lancet,  Aug.  19,  1893. 
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carrying  the  section  of  tissues  even  further  than  that  recom- 
mended by  Buchanan. 

In  criticising  this  operation,  Walsham  and  Hughes  observe  : 
"  Relapses  ...  do  occur.  Such  cases  have  come  for  further 
treatment  to  the  orthopaedic  department  of  St.  Bartholomew's 
Hospital.  In  these  children,  in  addition  to  the  deformity, 
there  was  felt  beneath  the  skin  a  transverse  gap  in  the 
muscles,  at  the  bottom  of  which  the  tarsal  bones  could  be  felt 
apparently  uncovered  by  soft  tissues  except  the  integu- 
ments." 

Phelps's  Operation* — The  incision  is  made  from  a  point 
midway  between  the  tip  of  the  internal  malleolus  and  the 
scaphoid  bone  downwards  over  the  inner  border  of  the  foot 
extending  across  the  inner  one-third  of  the  sole.  The  ab- 
ductor hallucis  is  seen  and  divided,  exposing  the  internal 
plantar  nerve  and  vessels,  which  are  drawn  aside.  The 
tendons  of  the  anterior  and  posterior  tibial  muscles,  the 
internal  lateral  and  calcaneo-scaphoid  ligaments  arc  cut 
through,  exposing  the  head  of  the  astragalus.  The  tendo 
Achilhs  is  divided  at  the  same  time.  The  foot  is  then 
forcibly  wrenched  into  the  best  possible  position,  and  the 
gaping  wound  is  packed  with  antiseptic  gauze,  and  the  foot 
is  put  up  in  plaster  of  Paris,  the  corrected  position  being 
maintained  till  the  plaster  has  set. 

Bessel  Hagen  has  modified  Phelps's  operation  by  making 
a  longitudinal  incision  which  is  afterwards  closed  by  sutures. 
In  order  to  prevent  rocontraction  of  the  tissues  after  Phelps's 
operation,  Arbuthnot  Lanef  has  applied  a  skin-graft  over 
the  wound  on  the  second  day ;  for  the  same  purpose  T.  H. 
KellockJ  tran.splants  a  flap  from  the  dorsum  of  the  foot 
William  Gardner^  (Melbourne)  fixes  by  wiring  a  wedge-shaped 
piece  of  decalcified  bone  between  the  astragalus  and  the 
scaphoid.  Lastly,  A.  F.  JonasIF  n)akes  a  triangular  skin- 
flap  with  its  base  corresponding  with  Phelps's  incision,  and 
its  apex  about  the  middle  of  the  first  metatarsal  bone.  I 

•A.  iM.  llidps,  ..V.  y.  M,d.  Mecord,  Sept.  21,  1881. 
t  Arbuthnot  Lane,  Lancet,  Aiifj.  19,  1893. 
J  T.  H.  Kfllock,  Ibid.,  March  30,  1893. 

k  William  (iardnor  ((|iioted  by  Tubby),  AuHtrnlian  Mid.  Jimni.,  Sopt.,  1893. 
If  A,  F.  Jonas,  •'  Annala  of  Surgery,"  April,  1899. 
M 
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have  only  performed  Phelps's  operation  in  one  case — a  child 
aged  three  years,  upon  whom  many  tenotomies,  etc.,  had 
been  done  before  the  patient  came  into  my  hands.  The 
result  Avas  no  better  than  might  have  been  obtained  by 
gradual  methods.    It  may  be  that  only  bad  results  of  this 


Fig.  liO.  —  Cougeuital 
Talipes  Equino  -  varus 
iu  a  Boy  aged  nine  years. 


Kg.  141.— Sole  of  the 
Foot  in  the  same  Case 
(Fig.  140)..* 


operation  have  come  to  my  notice,  but  from  what  I  have 
seen  I  can  only  condemn  it  as  unnecessary  and  peWmg 
bad  physiological  results  in  infants  and  young  chddren. 
Patients  who  have  been  allowed  to  grow  up  with  severe 
congenital  club-foot  are   to  be  thought  of  m  a  totally 
different  category  fi^om  those  who  are  brought  to  the  sur- 
geon in  their  infancy.     The  skeleton  of  the  loot  is  no 
lon-er  chiefly  cartilaginous,  but  bony,  and  the  ongma  de- 
formity of  structure  has  not  only  been  retamed  but  m- 
creased  by  time.     The  soft  ligaments  and  other  sof  parts, 
when  once  the  period  of  rapid  growth  is  passed,  have  become 
less  amenable  to  correction  than  they  were.    If  the  patient  is 
still  young  and  growing,  the  gradual  method  of  correction 
shouid  be  made  to  do  all  that  it  can  before  any  osteoplastic  or 
other  operation  is  performed.    Thus,  in  the  case  of  a  boy 
aged  nine  years  who  had  been  untreated  for  severe  congenital 
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equiuo-vams  (Figs.  140  and  141),  I  divided  first  the  plantar 
fiiscia  and  tlie  adductor  poUicis,  and  after  an  interval  the 
tibiales  tendons  below  the  internal  maheolus,  the  flexor 
longus  digitorum  in  the  leg,  and  the  flexor  longus  pollicis 
at  the  back  part  of  the  ball  of  the  toe.  The  result  is 
shown  in  Figs.  142  and  143.  Here  I  decided  not  to  do  any 
osteoplastic  operation,  because  the  patient  was  still  growing, 
and  by  the  continuous  use  of  the  simple  apparatus  shown 
in  Fig.  144  the  form  of  the  foot  would  improve  still  further. 

When  the  bones  are  still  further  advanced  in  ossification, 
the  foot  should  be  corrected  as  much  as  possible  by  tenotomies' 
wTenching,  etc.,  and  then  the  necessary  minimum  of  osteo- 
plastic correction  should  be  added. 


Fig.  142.— Outer  aspect  of  the  Fig.  14.3.— Front  view  of  the  Foot 

Foot  in  the  same  Case  (Fig,  ni  the  same  Case  (Fig.  140), 

140)   after  operative  treat-  sliowing   Kosidual  Adduction 

due  to  Alterations  in  the  Shape 
of  tlie  Bones. 


cision  over  the  neck  of  the  astragalus,  dividing  and 
separating  the  tissues  till  the  bono  ajjpears.  The  osteo- 
tome may  be  applied  cither  from  the  inner  or  the  outer  side. 
The  difficulty  is  that  of  knowing  exactly  what  part  of  the 
astragalus  i.s  cut  by  the  osteotome,' 
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144. — Metal  Sole-plate  ajiplied  to  the 
Foot,  to  be  worn  inside  tlie  Boot. 


Of  the  osteoplastic  operations  a  great  variety  lias  been 
employed  from  time  to  time. 

Solly  *  at  Little's  suggestion,  first  removed  a  wedge  from 
the  tarsus.    The  patient  recovered,  but  the  operation  Avas  not 

a  great  success  owing  to 
the  defective  apparatus 
for  maintaining  the  foot 
in  the  corrected  position. 

Lundt  removed  the 
astragalus ;  Davy  J  the 
cuboid  bone :  Davies- 
Colley§  a  wedge  of  the 
tarsus,  irrespective  of 
joints,  etc. 

Two  of  these  osteo- 
plastic operations  appear 
to  me  to  be  especially 
useful.  They  are  those 
of  Bradford  and  Fitz- 
gerald. The  indications 
in  each  case  must  be  carefully  studied  before  any  operation 
is  selected. 

BradfoTcVsW  operation  is  thus  described  by  its  inventor : 
"After  complete  stretching  or  division  by  tenotomy,  force, 
or  open  incision  of  the  contracted"  tissue  on  the  hnier  and 
under  side  of  the  foot,  tendons,  ligaments,  and  fasciae,  if  it  is 
found  that  the  front  of  the  foot  cannot  be  brought  to  a 
perfectly  corrected  or  over-corrected  position,  an  incision  should 
be  made  on  the  outer  side  of  the  foot,  passing  from  behind  the 
external  malleolus  forward  and  downward.     The  incision 
should  be  a  curved  one,  and  the  chief  convexity  should  be  at 
the  forward  part  of  the  os  calcis.  This  incision  should  reach  to 
the  bone,  and  should  expose  the  peroneal  tendons.    These  can 
either  be  drawn  to  the  side  or  divided,  to  be  stitched  later. 
The  upper  portion  of  the  incision  should  reach  behind  the 
external  malleolus,   and  should  extend  far  enough  up  to 
allow  sufficient  retraction  of  the  Hap  to  give  room  lor  the 

*  Adamss  "Club-Foot."  J  ^e^.  Uth,  1888. 

t  Lund,  Srit.  Med.  Jam:.  Oct.  IDtli,  181I2.     §  Mod.  Chir.  Tmn...,  \bu. 
II  E.  H.  Bradford,  Trans.  American  Orthoiiiud.  Assoc.,  18!)7 
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osteotomy.  After  the  bone  has  been  reached,  the  periosteum 
divided  and  pushed  aside,  an  osteotome  should  be  inserted 
sutiicientl}^  far  back  to  remove  a  sufficient  amount  of  bone. 
The  direction  of  the  insertion  of  the  osteotome  should  be 
such  as  to  allow  the  placing  of  the  cuboid,  after  the  bone  has  ' 
been  removed,  to  a  normal  position.  ...  It  is  of  importance 
that  the  front  plane  of  the  bone  after  the  wedge  has  been 
removed  should  be  in  the  direction  of  the  normal  facet  of 
the  front  of  the  os  calcis.  .  .  .  The  foot  should  be  Hxed  in  an 
over-corrected  position  by  plaster  bandages.  .  .  .  Whether 
the  operation  should  be  done  in  connection  with  an  osteotomy 
of  the  neck  of  the  asti-ao-alus  .  .  . 
is  a  matter  of  judgment  in  each 
case.  ...  It  is  desirable  that  a 
walking  appliance  should  be  used 
for  six  months  following  the  opera- 
tion." 

Fitzgerald's  Operation.^  —  The 
limb  is  exsanguinated.  The  tendo 
Achillis,  the  tibiales  tendons,  abductor 
hallucis,  plantar  fascia,  and  other 
resistant  soft  parts  are  divided. 
An  osteotome  is  introduced  throusfh 
an  incision  behind  the  calcaneo- 
cuboid articulation;  The  neck  of  the 
astragalus  is  divided,  then  the 
scaphoid  is  "  freely  broken  u]3 "  with 
the  osteotome,  and  the  os  calcis  is 
divided  obliquely  iumiediately  be- 
hind the  posterior  astragal o- calcaneal 
joint.  The  foot  is  forcibly  moulded 
into  .shape,  wrapped  in  a  thick  en- 
velope of  cotton-wool,  and  placed  r'';;- "'--rit/goraurs Splint, 
upon  a  special  splint  (Fig.  145). 

Acquired  Talipes  Equinus.— The  causes  of  talipes  equinus 
arc  very  variecl.  Among  thciri  (1)  infantile  paralysis  nuist 
be  given  the  first  place,  though  many  other  affections  may 
serve  to  produce  it:  for  example,  (2)  psciido-hyportrophic 

*  Fit/.wffralrl,  "  yV  N'fw    I'n.ccdiin!  for  Uic  Vnrv.  of   Cliili-fciot, "  ; 
bonrne.  1«k<). 
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paralysis,  Friedrek;li's  ataxy,  and  other  myotrophic  affections ; 
(3)  peripheral  neuritis;  (4)  spastic  paralysis.  (5)  TaHpes 
equinus  may  arise  as  a  reflex  arthritic  contracture  in  osteo- 
arthritis, gout,  and  rheumatism ;  (6)  in  long  maintenance 
of  the  foot  in  the  plantar-flexed  position,*  as  from  faulty 
splinting  after  injuries  to  the  leg  or  near  the  ankle-joint 
or  in  long  illnesses  from  pressure  of  the  bed-clothes;  (7) 
from  injuries  to  the  extensor  muscles  or  their  tendons;  (8) 

from  scars,  e.g.,  due 
to  burns ;  (9)  com- 
pensatory, e.g.,  from 
the  habit  of  walking 
on  the  toes  adopted 
by  persons  who  have 
one  leg  shorter  than 
the  other ;  (10)  from 
disease  or  ankylosis 
of  the  ankle-joint. 

Method  of  Ex- 
amination. —  The 
slightest  recognised 
degree  of  tahpes  equinus  is  termed  "  right-angled  contrac- 
tion" of  the  ankle,  or  "non-deforming  club-foot."  This  is 
diagnosed  by  making  the  patient  sit  down  and  fully 
extend  the  knee,  the  surgeon  then  ascertaining  to  what 
extent  the  ankle  can  be  flexed;  if,  as  in  Fig.  146,  only 
flexion  to  a  right  angle  is  possible,  20°  of  tahpes  equinus 

is  present.  _ 

Synvptoms.—The  patient  usually  complains  of  pamful 
corns,  either  over  the  head  of  the  first  metatarsal  bones  or 
over  the  interphalangeal  joints  of  the  toes,  which  are  "  clawed  " 
{see  Fig.  103).  Pain  is  also  frequently  present  about  the  ankle, 
and  also  sometimes  radiating  up  the  leg.  Pes  cavus  is  often 
present  as  well  as  clawing  of  the  toes. 

In  more  severe  talipes  equinus  due  to  infantile  paralysis 
affecting  the  muscles  of  the  leg,  not  only  is  there  plantar 
flexion  at  the  ankle-joint,  but  also  at  the  transverse  tarsal 
joint.    Adams  has  pointed  out  that  this  cams  part  of  the 

*  I  have  olDserved  sovc-ial  cases  of  talipes  equinus  wliich  could  only  be  traced 
to  the  baLit  of  wearing  very  high-heeled  shoes. 


Fig.  146.— Right-angled  Contraction  of  the  Ankle. 
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deformity  may  be  more  marked  than  the  equinus.  When  this 
is  the  case,  the  elevation  of  the  heel,  may  at  first  sight  convey 
the  impression  that  the  ankle-joint  is 
plantar-flexed  more  than  is  really  the  case. 
Since  from  the  form  of  the  articulatinsf  sur- 
faces  of  the  calcaneo-cuboid  joint  flexion 
there  is  accompanied  by  some  inversion  to 
a  shght  degree,  the  latter  enters  naturally 
into  the  severer  degrees  of  talipes  equinus, 
without,  however,  giving  the  foot  the  decided 
inversion  that  characterises  equino-varus. 

In  most  instances  of  severe  acquired 
equinus,  the  patient  walks  on  the  ball  of  the 
toes,  or,  in  other  words,  on  the  heads  of  the 
metatarsal  bones.  When  the  paralysis  of 
muscles  is  very  extensive,  the  fore  part  of  rig.  147.— Paralytic 
the  foot  is  greatly  plantar-flexed,  so  that      '^fi'^^  ^T^^^ 

1  .  11  1        1        1  p       with  Total  Paraly- 

tne  patient  walks  on  the  dorsal  aspect  of  sis  of  Extensors, 
the  toes  and  sometimes  of  the  metatarsus. 
If  a  case  of  paralytic  equino-varus  of  average  severity  is 
allowed  to  go  on  without  treat- 
ment, the  condition  becomes  much 
aggravated,  and  correction  pro- 
portionately more  difficult.  The  diffi- 
culty of  correction  is  not  to  be  gauged 
by  the  degree  of  the  deformity,  but  by 
the  rigidity  of  the  parts.  Thus,  in 
some  cases  of  pronounced  deformity, 
and  of  old  standing,  there  is  but  little 
rigidity  owing  to  nearly  all  muscular 
power  having  been  lost.  From  the 
completeness  of  the  paralysis  of  the 
muscles,  the  foot  assumes  the  form 
shown  in  Fig.  147,  whilst  if  any  power 
at  ail  remains  in  the  extensor  muscles, 
they  oppose  the  tendency  to  flexion  of 
the  toes,  and  the  position  assumed 
is  that  shown  in  Fig,  14(S.  From 
the  prognostic  point  of  view,  the  latter  of  these  two  con- 
ditions   is    far    the    more    liopcful,   since    by  tenotomy, 


Fig.  148.  —Paralytic  Ta- 
lipes  Equinus  fromPiir- 
tiiil  Paralysis  of  Exten- 
sors, till!  Outlines  of  tlio 
Bones  being  indicated. 
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wrenching,  and  o-radual  correction,  a  good  result  is  always  to 
be  obtained,  and  relapse  is  preventible  by  the  use  of  simple 
instruments.  Besides  the  equinus  deformity,  there  are  often 
secondary  deformities  present :  of  these  the  chief  are  hoUow- 
ness  of  the  foot,  or  pes  cavus,  and  clawing  of  the  toes. 

Pes  or  talipes  cavus  is  due  to  an  increase  in  the  longitu- 
dinal arching  of  the  foot.  In  cases  of  equinus  of  long  standing 
there  is  almost  invariably  some  cavus  present.  The  same  con- 
ditions may  arise  independently  of  talipes  equinus,  and  hence 
it  Avill  be  described  separately  (see  p.  191).  In  the  treatment 
of  many  cases  of  talipes  equinus,  this  complication  is  more 
obstinate  than  the  original  deformity. 

Clawing  of  the  Toes  in  Talipes  Equinus  and  Equino- 
varus. — 'This  condition  has  already  been  referred  to.  The 
clawing  may  be  observed  in  the  great  toe  alone,  or  all  the  toes 
may  be  affected.  The  first  raetatarso-phalangeal  joint  is  dorsi- 
flexed,  and  the  two  inter-phalangeal  joints  are  plantar-Hexed- 
This  deformity  can  only  arise  when  the  anterior  muscles 
retain  a  certain  degree  of  power.  The  plantar-flexion  of  the 
ankle-joint  separates  the  points  of  attachment  of  the  extensors 
of  the  toes,  and  hence  these  muscles,  being  unable  from 
partial  paralysis  to  counterbalance  the  action  of  the  calf- 
muscles  in  drawing  up  the  heel,  only  succeed  in  drawing  their 
digital  insertions  nearer  to  their  origin  from  the  fibula.  The 
greater  the  amount  of  the  power  left  in  the  extensor  muscles, 
the  greater,  as  a  rule,  is  the  amount  of  clawing  of  the  toes ; 
in  other  words,  the  deformity  is  most  marked  in  the  slighter 
cases  of  paralysis. 

Anatomical  Changes  in  the  Bones  in  Talipes  Equinus— In 
slight  and  recent  cases  but  little  anatomical  change  is  to  be 
observed.  In  severe  cases  of  long  standing  all  the  bones  of 
the  tarsus  become  modified  in  form  to  suit  the  altered  shape 
of  the  foot.  The  general  appearance  of  the  bones  in  a  severe 
case  is  indicated  in  Fig.  148,  from  the  late  E.  J.  Chance.* 
Some  of  the  more  practically  important  points  are  given  by 
Chance  as  follows  : — 

The  OS  calcis  at  first  sight  appears  to  be  but  little  changed  in  its 
form,  yet  upon  closer  inspection  you  Avill  observe  that  the  articular 
surface  for  the  os  cuboides  is  directed  obliquely  downwards  and 

*  Chance,  "  Bodily  Deformities,"  1862. 
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backwards,  instead  of  perpendicularly  downwards,  a  change  in  direction 
to  correspond  with  the  abnormal  angle  at  which  they  are  articulated 
together ;  while  at  the  upper  part  of  the  articular  surface  there  is 
situated  an  unnatural  overhanging  crest  which  would  have  afforded  a 
very  serious  obstacle  to  the  restoration  of  the  joint  into  a  proper 
position  had  the  case  been  subjected  to  treatment. 

The  proofs  of  the  existence  of  an  altered  relative  position  in  the 
OS  calcis  are,  however,  much  more  numerous  than  I  have  mentioned, 
for  independent  of  its  approximation  and  attachment  to  the  scaphoid 
previously  noticed,  we  find  it  almost  in  contact  with  the  upper 
extremity  of  the  fifth  metatarsal  bone  ;  and  upon  its  upper  surface  we 
observe  an  adventitious  cartilaginous  facet,  which  it  is  quite  evident  had 
abnormally  articulated  with  the  tibia. 

Proceeding  to  the  next  bone,  viz.  the  astragalus,  we  find  it  greatly 
modified  in  its  general  form,  and  its  articulating  surfaces  changed,  both 
m  shape  and  direction  ;  for  example,  the  upper  articulating  surface- 
viz,  that  for  the  tibia— is  evidently  situated  more  posteriorly  than  it 
ought  to  be,  and  it  is  diminished  in  its  size  by  a  portion  equivalent  to 
the  false  articulating  facet  observed  upon  the  os  calcis :  while  the 
anterior  articulating  surface,  for  the  scaphoid,  looks  directly  downwards 
in.stead  of  forwards,  and  is  supported  on  a  neck  which  is  both  thickened 
and  curved  downwards  in  a  corresponding  direction. 

The  cuboid  bone  is  absent  ;  it  is,  however,  evident  that  it  had 
undergone  a  considerable  modification  in  its  form. 

_  The  scaphoid  and  cuneiform  bones  may  be  regarded  as  natural, 
with  the  exception  of  the  posterior  surface  of  the  scaphoid,  which 
IS  to  articulate  with  the  altered  anterior  articulating  surface  of  the 
astragalus. 

Pas.sing  from  the  tarsus  to  the  metatarso-phalangeal  articulations, 
we  there  observe  that  the  head  of  each  of  the  metatarsal  bones  has  its 
articulating  surface  carried  much  farther  back  than  usual,  and  that  each 
articulating  surface  is  surmounted  by  a  thick  crest,  which  juts  against  a 
corre-sponding  crest  developed  upon  the  upper  part  of  each  of  the  first 
phalanges. 

Walsham  and  Hughes  found  in  their  specimens  that  the 
posterior-articular  facet  of  the  cuboid  was  reduced  to  half  its 
size,  its  upper  part  not  being  in  contact  with  the  os  calcis. 

On  the  Avhole,  the  alterations  are  not  so  marked  as  in  severe 
congenital  cases.  The  altered  relationship  of  the  bones  to  each 
other  is  a  fixation  and  extension  of  the  physiological  position 
of  extreme  plantar  flexion,  combined  with  slight  pressure 
fleformities  of  the  bones  them.selves.  In  recent  cases  of  even 
•severe  equinns  the  foot  can  be  iimiiediatoly  restored  to  its 
normal  form  on  section  of  the  tendo  Achillis,  showino-  that  no 
change  m  the  form  of  bones  has  as  yet  occurred,    liesides  being 
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elevated,  the  tuberosity  of  the  os  calcis  is,  according  to  Walsham 
and  Hughes,  drawn  towards  the  fibular  side  of  the  leg,  so  that 
the  posterior  part  of  the  os  calcis  lies  behind  the  fibula  and  the 
tibio-fibular  articulation.  On  the  upper  surface  behind  the 
posterior  facet  are  two  abnormal  facets,  one  for  the  external 
malleolus,  one  for  articulation  with  the  posterior  and  external 
part  of  the  trochlear  surface  of  the  tibia.  The  cuboidal 
articular  surface  is  altered. 

The  ligaments  are  elongated  on  the  dorsal  and  contracted 


Fig.  149. -Dissection  of  a  Foot  affected  by  Paralytic  Talipes  Equinus. 
1,  iBteLl  malleolus;  2,  os  calcis;  3,  sustentaculum  tali ;  4  astragalus  ;  5,seapl,oid; 
'  6  internal  cuneiform  ;  7, 1st  metatarsal ;  8,  anterior ;  9,  internal  hgament  of  k le 
W  tendo  Achillis;  11,  extensor  longus  digitorum ;  12,  exter.or  proprms  l.allucs  , 
13  tibialis  an  icus  ;  14,  tibialis  posticus  ;  15,  flexor  longus  digitorum  ;  16  (on  deep 
la;e?of  fascia)'  flexor  longus  hallucis  ;  17,  plantar  fascia;  18.  internal  annular 
ligament  and  abductor  lialUicis ;  19,  internal  sapliena  vein. 

on  the  plantar  aspect  of  the  foot  in  old-standing  cases.  The 
plantar  fascia  is  also  contracted.  The  posterior  ligaments  of  the 
ankle-joint  and  the  posterior  parts  of  the  lateral  ligaments  are 

also  shortened.  rv-  ,  j 

The  muscles  in  cases  of  infantile  paralysis  are  affected 
according  to  the  extent  of  the  nerve  lesion.  In  some  cases  the 
whole  of  the  leg-muscles,  both  flexors  and  extensors,  are  com- 
pletely degenerated,  and  on  dissection  resemble  sott,  fatty 
tissue,  with,  perhaps,  a  few  sparse  streaks  of  healthy  muscle- 
fibre  remaining.  In  such  cases  the  deformity  is  produced  in 
a  passive  manner  by  the  weight  of  the  feet  in  sitting,  by  that 
of  the  bed-clothes  at  night.  In  other  cases  the  anterior 
muscles  are  alone  affected  by  partial  or  complete  degeneration 
In  many  cases,  not  of  paralytic  origin,  tlie  only  change 
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observable  ma}-  be  wasting  of  muscles  from  disuse.  Some  of 
the  chief  structures  concerned  are  shown  in  Fig.  149. 

The  Treatment  of  Talipes  Equinus.— Since  the  causes 
and  degrees  of  this  condition  vary  so  widely,  the  surgical 
measures  required  for  the  correction  of  deformity  must  be 
decided  upon  for  each  case  sejDarately.  The  treatment  of 
congenital  cases  has  already  been  considered  (p.  168). 

Paralytic  Gases.— In  sHght  cases,  the  right-angled  con- 
traction, it  may  sometimes  be  left  to  the  patient  to  decide 
whether  the  slight  lameness  and  disability  experienced  in 
walkmg  are  sufficient  to  warrant  the  simple  operation  of 
section  of  the  tendo  Achillis.  When,  however,  in  these  slight 
cases,  there  is  a  secondary  pes  cavus  and  clawing  of  the  toes, 
or  neuralgic  pains  extending  up  the  leg,  or  some  lateral 
curvature  of  the  spine,  surgical  treatment  is  necessary  in  order 
to  prevent  the  development  of  a  seriously  crippling  condition. 
The  tendo  Achillis  is  divided,  and  the  foot  is  kept  at  a  right 
angle  with  the  leg  for  five  or  six  weeks.  The  after-treatment 
depends  upon  the  degree  of  paralysis  in  the  extensor  muscles. 
If  the  latter  are  extensively  paralysed,  the  patient  Avill  have  to 
wear  a  boot  with  an  inside  leg-iron  and  an  outside  T-strap, 
the  recurrence  of  the  deformity  being  prevented  either  by 
a  "  back  stop  "  joint  or  a  toe-raising  spring. 

In  young  subjects  paralytic  equinus  is  usually  completely 
overcome  by  simple  section  of  the  tendo  Achillis,  and  though 
the  divided  ends  of  the  tendon  may  be  two  or  more  inches  apart 
when  the  foot  is  placed  in  the  corrected  position,  good  union 
follow.s.  ^  The  operation  of  tendon-lengthening  (p.' 103),  is,  in 
my  opinion,  to  be  preferred  when  the  separation  of  the  ends 
required  for  complete  restoration  of  the  foot  is  estimated  to 
be  inore  than  one  inch,  and  it  may  be  done  in  any  case  as  a 
substitute  for  simple  tenotomy.  Clawing  of  the  toes  usually 
disappears  when  the  equinus  is  corrected,  but  in  some  cases 
the  tendon  of  the  extensor  proprius  hallucis  requires  division. 
In  all  cases  careful  after-treatment  is  required  to  prevent 
relap.se  {nee  p.  193). 

Arthrodesis  has  been  applied  where  there  is  paralysis  both 
of  the  anterior  and  the  posterior  muscles,  and  a  resulting  Hail- 
like  ankle-joint.  In  my  experience  this  operation  is  rarely 
necessary,  since  by  the  use  of  well-designed  and  well-made 


188 


ACQVIBTIB   TALIPES  EQUTNUS. 


instruments,  the  patients  are  assisted  as  well  as  by  the 
operation.  In  old  cases,  where  there  are  alterations  in  the 
bones  and  ligaments  and  marked  pes  cavns,  more  prolonged 
treatment  is  required.    Subcutaneous  section  of  the  plantar 

fascia  just  in  front  of  its  attach- 
ment to  the  OS  calcis,  followed  by 
daily  manipulation  and  wrenching, 
will  be  advisable  for  some  weeks 
preparatory  to  division  of  the 
tendo  Achillis.  After  tenotomy 
there  will  be  some  difficulty  in 
correcting  the  remaining  deformity. 
Forcible  rectification  by  one  of  the 
club-foot  stretchers,  or  gradual 
correction  by  a  Scarpa's  shoe,  will 
then  be  required.  By  these  means, 
patiently  applied,  a  good  result 
may  be  obtained  even  in  un- 
promising cases.  Tarsal  osteotomy 
and  tarsectomy  are,  in  my  opinion, 
not  justifiable  in  talipes  equinus. 

In  many  paralytic  cases  there 
is,  combined  with  talipes  equinus, 
of   the  limb  from 


Fig.  150. — Legs  and  Feet  of  a 

Gii-l  aged  seveu  years. 
Tliere  are  marlcetl  parnlytic  equinus 

and  two  inclies  of  shortening  on  the 

left  side. 


a  shortening 

diminished  growth.    In  such  cir- 


cumstances the  equinus  serves  to 
compensate  for  the  shortness  of  the  limb,  and  the  question 
arises  whether  it  is  advisable  to  correct  the  equinus  {see 
Fig.  150). 

For  generations  orthoptedic  surgeons  have  treated  some  ot 
these  cases  by  the  construction  of  a  boot  which  will  receive 
the  foot  in  a  position  of  equimis.  If  the  equinus  detormity 
were  the  whole  of  this  disability,  this  simple  mode  ot 
deahng  with  this  combination  of  great  shortening  with 
taHpes  equinus  might  always  bo  adopted.  But  it  is  to  bo 
remembered  that  in  growing  subjects  with  paralytic  equinus 
not  only  the  nutrition  of  the  more  or  less  damaged  muscles 
on  the  front  of  the  leg,  but  also  of  the  sound  muscles  ot 
the  calf  and  of  the  bones  of  the  leg,  ia  intertercd  witli 
by  the  loss   of  function  in  the  part.     In  such  cases  the 


ACQUIRED   TALIPES  EQUINUS. 


189 


relative  shortening  of  the  log  is  still  farther  increased  by  the 
persistence  of  the  equinus,  and  it  has  been  observed  that  after 
correction  of  the  deformity  the  difference  in  the  growth-rate 
in  the  limbs  has  ceased  or  diminished.  Thus,  even  where  an 
equmus  serves  to  compensate  for  a  short  leg,  it  is  usually 
desirable  to  correct  it  during  the  period  of  growth.  In  adults 
in  similar  circumstances,  Avhen  a  fair  amount  of  poAver  re- 
mains in  the  muscles  of  the  leg  and  progression  is  effected 
without  discomfort,  and  the  wasting  of  the  remaining  muscles 
is  neither  very  marked  nor  progressive,  the  case  may  be 
treated  by  a  proper  boot  Avithout  operation. 

The  treatment  of  spastic  cases  will  be  considered  on  p.  322 


Fig.  1.51.— Little's  Night-shoe.    {Noble  Smith.) 


Deformity  due  to  overgrowth  of  the  tibia,  disease  of  the 
ankle-joint,  or  loss  of  tissue  in  the  neighbourhood  of  the 
ankle,  must  be  dealt  with  according  to  the  nature  of  the 
ca-se.  Supra-malleolar  osteotomy  of  the  tibia,  or  even  ampu- 
tation, may  be  required  in  certain  cases. 

After-treatment. — In  paralytic  and  also  in  spastic  cases  it 
is  not  sufficient  to  correct  the  deformity,  but  the  patient  must 
be  made  to  wear  by  day  an  apparatus  of  Avhich  an  ordinarj^ 
boot  forms  a  part,  and  at  night  a  simple  padded  tin  splint  or 
"night-shoe"  (Fig.  151),  in  order  to  prevent  a  return  of  the 
deformity.  It  is  the  surgeon's  duty  to  see  that  the  boot  and 
irons  are  of  proper  construction,  and  of  as  great  a  degree  of 
lightness  as  is  (;ompatible  with  the  rcquireirients  of  each 
case.  In  most  cases  a  single  inside  iron  with  a  back-stop 
joint  or  a  spring  is  sufficient  (we  Fig.  4(S).  In  cases  where 
the  extent  of  the  paralysis  gives  the  joint  a  Hail-like  character 
there  should  be  an  outside  as  well  as  an  inside  iron.  When 
the  patient  is  desirous  of  getting  about  before  the  end  of  the 
process  of  gradual  correction  that  is  necessary  in  inveterate 
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cases,  a  fixed  rack-joint  at  the  ankle  may  be  substituted. 
Talipes  of  paralytic  origin  is  so  frequently  combined  with 
paralysis  of  the  muscles  acting  on  the  hip-  and  knee-joint  that 
walking  instruments  attached  to  a  pelvic  band  may  be 
required.    The  improvement  in  the  nutrition  of  the  leg  and 

foot,  always  observed 
when  function  is  re- 
stored, should  be  aided 
by  regular  massage  and 
manipulation. 

Paralytic  Talipes 
Varus.  —  ^^^len  the 
peronei  muscles  are 
paralysed,  their  oppon- 
ents, the  tibiales,  con- 
tract and  produce  in- 
versions of  the  foot.  In 
such  cases,  if  there  is 
not  too  much  adipose 
tissue  in  the  part,  the 
tense  tendon  of  the 
tibiahs  porticus  can  be 
seen  rounding  the 
bend  of  the  internal 
malleolus. 

Treatment.— DiYision 
ot  the  tendons  of  the  contracted  muscles  combined  with 
instrumental  treatment— inside  iron  and  outside  T-strap— 
is  required. 

Paralytic  Talipes  Equino-varus.— This  is  a  common 
deformity ;  in  a  marked  case  the  position  of  the  affected  foot 

is  shown  in  Fig.  152. 

The  treatment  is  a  combination  of  that  for  eciumus  and 
varus  iq.v.).  In  old-standing  cases  which  have  developed  in 
infancy  and  have  been  left  untreated  for  many  years,  altera- 
tions "in  the  shape  of  the  tarsal  bones  occur,  and  render 
complete  restoration  of  the  normal  form  of  the  foot  a  matter 
of  some  dilHculty.  But  in  most  cases  a  good  functional 
result  IS  obtained  without  recourse  to  severe  osteoplastic 
operations. 


Fig.  152.— Paralytic  Talipes  Equiuo-varus. 

This  case  was  successfully  treated  by  section  of  the 
plantar  fascia  and  the  tibialis  posticus  and  subse- 
quent plastic  elongation  of  the  tendo  Achillis. 
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Talipes  Cavus.— Talipes,  or  pes  cavus,-*  has  already  been 
mentioned  in  connection  with  other  affections  of  the  foot. 

Symptoms.— The  degree  of  arching  of  the  foot  varies 
within  normal  Hmits,  so  that  what  constitutes  talipes  cavus, 
i.e.  a  pathological  increase  in  the  arching  of  the  foot,  in  one 
may  be  normal  in  another  individual.  In  the  more  marked 
degrees  the  footprint  is  altered;  in  such  cases  the  outer  border 
of  the  foot  between  the  ball  of  the  toes  does  not  touch  the 
ground,  and  so  the  middle  part  of  the  normal  footprint  is 
wanting.  Pain  in  the  instep  and  painful  corns  usually 
cause  the  patient  to  seek  advice. 

Anatomy.— In  the  early  stages  the  deformity  is  the 
expression  of  an  increased  flexion  at  the  transverse  tarsal 
joint  with  hyper- extension  of  the  metacarpo-phalangeal  and 
flexion  at  the  inter-phalangeal  joints.  Later,  adaptive  shorten- 
ing of  the  plantar  muscles  and  fasciae  occurs,  and  finally 
changes  in  the  bones  arise,  produced  by  modified  growth 
or  by  pressure  effects  from  walking  upon  the  ball  of  the  toes. 

The  chief  conditions  in  which  talipes  cavus  occurs  may 
be  enumerated. 

1.  Congenital,  (a)  Uncomplicated. — Certain  individuals 
are  born  with  an  abnormally  high  longitudinal  arch  in  the  foot, 
apart  from  any  talipes  equino-varus.  Hoffa  notes  that  such 
cases  tend  to  be  hereditary,  (h)  Complicated,  as  in  cases  of 
congenital  equino-varus,  when  the  talipes  cavus  is  due  to 
plantar  flexion  of  the  transverse  tarsal  and  other  joints  from 
alteration  in  growth  due  to  pressure. 

2.  Acquired,  (a)  Uncomplicated. — Certain  cases  of  talipes 
cavus  that  develop  after  birth  are  independent  of  any  con- 
tracture of  the  muscles  of  the  calf  They  are  commonly 
attributed  to  paralysis  of  the  extensor  brevis  digitorum,  or 

•  Mr.  R.  Fishfir,  who  is  followed  in  this  hy  Mr.  Tubby,  hiis  suggested  the 
advi.sability  of  dividing  cases  of  talipes  cavus  into  two  categories :  "  Tlie  tevni 
talipes  arcuatua  is  appliciible  to  this  raising  of  the  arch  of  the.foot  when  the 
heel  and  tlie  Trills  of  the  toes  are  in  a  horizontal  plane.  Tf  the  balls  of  the  toes 
fail  below  the  level  of  the  heel,  and  the  arch  is  at  the  same  lime  increased,  then 
the  condition  known  as  talipes  plantaris  is  present"  (Tubby,  "Orthoptudio  Sur- 
gery," p.  .351).  Seeing  that  the  cause  of  the  heel  not  reaching  the  ground  is 
usually  talipes  eqiiiniis,  to  which  the  liollowing  of  the  foot  is  secondary,  it 
S'-erns  to  rne  that  this  subdivision  is  rather  misleading.  Fislicr's  term,  "  till i pea 
pl-'intaris,"  might  serviceiibly  replace  thatof  talipes  cavus;  but,  as  the  latter  is  so 
well  established,  there  is  a  strong  reason  for  its  retention. 
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the  interossei.  (6)  Complicated.  In  paralytic  equinus  (Fig. 
148)  and  equino-varus.  Even  the  slighter  degrees  of 
equinus  due  to  paresis  of  the  extensor  muscles,  sometimes 
observed  after  febrile  affections,  may  give  rise  to  talipes  cavus 
associated  with  clawed  toes.  The  exact  manner  in  which 
pes  cavus  arises  in  cases  of  paralytic  equinus  has  not  been 
satisfactorily  explained.  It  is  of  practical  importance  to 
remember  that  in  the  early  period  of  these  associated  de- 
formities mere  section  of  the  tendo  Achillis  and  correction 
of  the  talipes  equinus  also  corrects  the  cavus  and  the 
clawing  of  the  toes;  the  two  latter  malpositions  would  thus 
appear  in  some  manner  to  be  secondary  to  the  equinus. 
Duchenne's  hypothesis,  that  clawed  toes  and  pes  cavus  are 
due  to  paralysis  of  the  interossei,  does  not  hold  good  for 
the  majority  of  cases,  at  any  rate,  for  both  these  deformities 
may  be  present  when  the  interossei  are  intact.* 

3.  In  paralytic  calcaneus  and  calcaneo -valgus  the  tahpes 
cavus  observed  in  these  conditions  is  due  rather  to  the 
altered  positions  of  the  os  calcis,  which  tends  to  become 
placed  vertically,  whilst  the  fore  part  of  the  foot  drops,  bring- 
ing the  heads  of  the  metatarsals  on  the  same  level  with  the 
tuberosity  of  the  os  calcis. 

4.  In  spastic  conditions,  such  as  in  post-hemiplegic  spasm, 
spastic  paralysis,  and  in  the  early  stages  of  Friedreich's 
disease,  etc.  A  suggestive  argument  on  the  occurrence  of 
talipes'  cavus  in  these  conditions  has  been  advanced  by 
Dr.  James  CoUier,t  who  has  confirmed  Baginsky's  observa- 
tion that  in  certain  nerve  affections  the  flexion  of  the.  toes 
upon  the  metatarsus,  which,  save  in  the  earliest  infancy,  is 
the  initial  movement  of  the  normal  plantar  reflex,  is  replaced 
by  extension  of  the  toes  upon  the  metatarsus. 

Dr.  CoUier  observes :  "  I  have  examined  a  large  number  of 
cases  of  hemiplegia  and  paraplegia  of  long  duration  with  spastic 
lower  extremities,  and  have  found  in  all  of  them  which  showed 
an  extensor  response  in  the  plantar  reflex,  a  tendency  to  that 
position  of  the  foot  known  as  pes  cavus."  And  agam,  "  I  have 
also  had  the  opportunity  of  examining  four  cases  oi  early 

»  Redard.  "  Orthopiedic  Surgery,"  p.  839.  ,  ■ 

t  James  Collier,  "An  Investigation  upon  the  Plantar  Reflex,  etc.,"  Bra.u 

1899,  p.  71. 
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Friedreich's  disease  with  commencing  pes  cavus.  In  all  these 
cases  the  earliest  sign  of  deformity  was  retraction  of  the 
great^  toe,  and  the  second  noticeable  event  was  spasm  of  the 
tibiahs  posticus  and  peroneus  longus  muscles,  as  evidenced  by 
the  constant  standing  out  of  their  tendons  behind  the  internal 
and  external  malleoli  respectively."    In  some  of  these  con- 


Fig.  153. — Talipes  Cavus.    {(Jlnlloit  :   Treves' s  ^'  Si/slcm  of  Siirgerij.'''') 

ditions  again  the  talipes  cavus  and  clawing  of  the  toes  dis- 
appear when  the  foot  is  placed  at  right  angles  to  the  leg 
{see  above,  Fig.  103,  p.  135),  and  it  must  be  confessed  that 
much  work  is  yet  to  be  done  before  the  subject  can  be  re- 
garded as  definitely  cleared  up. 

TrcMment. — This  has  already  been  touched  upon  in 
variou.s  places  ;  here  it  is  only  necessary  to  summarise. 

If  there  is  a  primary  condition,  such  as  talipes  equinus  or 
calcaneus,  this  .should  be  first  removed.  It  may  then  be 
found  that  the  .secondary  condition  has  been  cured.  If  this 
is  not  the  case,  gradual  correction  by  means  of  a  metal  sole- 
plate  with  a  strap  over  the  instep,  and  slits  with  tapes  to 
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hold  down  the  toes,  may  be  required  either  alone  or  after 
section  of  the  plantar  fascia  flexor  and  extensor  tendons,  etc. 
In  severe  cases,  in  which  the  ligaments  and  bones  are  altered 
in  form,  repeated  wrenchings  or  the  application  of  one  of  the 
club-foot  "  stretchers"  (Fig.  125)  may  prove  of  use. 

Congenital  Flat-foot. — At  birth,  as  mentioned  above,  a 
certain  degree  of  tahpes  calcaneus  is  norma],  and  it  might  be 
added  that  a  certain  amount  of  flat-foot  is  also  normal,  for 
the  arches  of  the  foot  in  early  infancy  are  but  feebly 
developed,  and  it  is  only  when  the  child  begins  to  use  the 
feet  in  walking  that  the  normal  arching  of  the  foot  is 
evolved. 

Kustner  *  has  drawn  attention  to  a  condition  in  which  at 
birth  the  longitudinal  arches  of  the  foot  are  reversed  so  that 
the  plantar  surface  is  convex.  In  such  cases  there  is  a  depres- 
sion in  the  soft  parts  over  the  lower  part  of  the  tibia,  showing 
that  a  cramped  position  in  the  uterus  is  responsible  for  the 
condition  which  is  combined  with  talipes  calcaneo-valgus  of 
which  it  may  be  regarded  as  an  accidental  complication. 

Infantile  Flat-foot. — This  term  has  been  applied  to  the 
condition  in  which  the  arch  of  the  foot  fails  to  develop 'when 
a  child  begins  to  walk. 

Acquired  Talipes  Valgus  or  Flat-foot.— Fixation  of  the 
everted  position  of  the  foot  may  arise  in  very  various  ways. 
The  commonest  kind  of  talipes  valgus  is  known  as  static  flat- 
foot,  from  its  causation  by  long- continued  pressure,  as  in 
standing.  Some  authors  use  the  term  "  spurious  valgus  "  to 
designate  acquired  talipes  valgus,  but  since  the  alteration  m 
the  form  of  the  foot  is  essentially  the  same  as  that  observed 
in  congenital  and  paralytic  cases  (see  pp.  158,  161),  it  is,  in 
my  opinion,  a  somewhat  confusing  distinction. 

In  osteo-arthritic  and  rachitic  cases,  though  the  weight  of 
the  body  is  the  determining  cause,  as  in  the  simpler  cases, 
there  is  an  osteopathic  predisposing  cause. 

Congenital  and  paralytic  talipes  valgus  have  already  been 
referred  to. 

Rheumatic  Flat-foot  is  observed  after  some_  cases  ot 
rheumatic  fever,  and  is  marked  by  more  effusion  than 
ordinary  cases  of  fiat-foot. 

*  (iuotcd  by  Holla,  he.  cU.,  p.  680. 
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Gonorrhoeal  and  post-scavlatinal  rheuiiiatisni  may  produce 
similar  ett'ects. 

In  Charcot's  disease  sudden  effusion  into  the  tarsal  joints 
may  result  in  the  same  deformity. 

Traumatic  Flat-foot. — After  injuries,  such  as  crushing  of 
the  foot,  falls  from  a  height,  and  other  injuries,  obstinate 
flat-foot  may  remain.  The  everted  position  seen  after  cases 
of  badly  united  Pott's  fracture,  also  come  under  this  heading. 

Spasmodic  Flat-foot  or  8'pasmodic  T(dipes  Valgus. — 
Spasmodic  contraction  of  the  peronei,  whether  of  reflex 
or  central  origin,  apart  from  paralysis  of  the  opposing 
muscles,  may  result  in  the  everted  position  of  the  foot  being 
assumed.    Some  hysterical  cases  come  under  this  heading. 

This  affection  may  be  illustrated  by  a  typical  case.  The 
condition  in  this  instance  was,  in  my  opinion,  of  a  hysterical 
character,  though  moral  treatment  and  all  measures  short 
of  tenotomy  of  the  peronei  longus  and  brevis  proved  in- 
effectual 

A  housemaid,  aged  seventeen  years,  admitted  into  the  North- West 

London  Hospital,  .September  15,  1898. 
Familij  Hixtorij :  Both  parents  healthy ;  five  brothers  and  sisters 

healthy. 
Previous  Illness  :  Nil. 

Present  Complaint  :  A  year  ago,  whilst  going  upstairs,  patient  felt  a 

sudden  pain  in  left  knee  and  foot.    She  lay  in  bed  for  three  days, 

and  then  went  home  and  kept  the  foot  at  rest  for  three  months. 

Pain  continued,  so  patient  became  an  out-patient  at  Chichester,  and 

u.sed  liniment  and  a  pad  in  the  boot. 
Condition  on  Admission  :  The  left  sole  touches  the  ground  all  over  in 

walking;  arch  is  (juite  obliterated.    Scaphoid  bone  touches  the 

ground  when  patient  is  standing;  the  foot  is  everted.  Paiient 

suffers  pain  at  night. 
The  right  foot  is  in  good  condition. 
Se/demJjer  22,  1898 :  Gas  and  ether  administered.    Patient's  foot  was 

then  wrenched  into  good  jmsition  ;  the  foot  was  put  up  in  plaster 

of  Paris  in  a  jtosition  with  the  sole  much  invei-ted. 
October  24  :  As  the  eversion  of  the  foot  has  returned  to  a  certain  degree, 

the  jieroneus  longus  and  brevis  were  divided  just  above  the  external 

malleolus.    (Oas  was  administered.) 
October  20 :  It  was  noticed  that  the  peroneus  tertius  is  well  develo})ed 

and  active.   A  boot  with  a  pad  sole  inside  and  an  e.xternal  iron  was 

provided,  and  patient  discharged  Noveini)er  1. 

There  wa.s  no  further  tendency  to  recurrence  of  the  deformity. 
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Static  Flat-foot  arises  from  prolonged  standing,  and  is  met 
with  in  young  subjects  Avhose  occupation  obliges  tliein  to 
stand  for  long  periods  of  time.  A  predisposing  cause  is  a 
long,  narrow  foot.  In  school  children  about  the  age  of 
puberty  Avho  have  this  condition,  it  is  generally  possible  to 
get  a  history  of  their  having  been  delicate  in  infancy,  and  in 


Fig.  1.54.  —  Flat  -  foot  seen 
from  tlie  front  and  outer 
aspect. 

{From  a  cast  in  the  City  of  London 
Uiihopcadic  Hospital.) 


Fig.  155.— The  Sole  of  1  the 
Foot  -with  Strips  of  Paper 
pasted  on  to  show  the 
Degree  of  Abduction  of  the 
Fore  .Part  of  the  Foot. 


many  are  found  the  marks  of  infantile  rickets  in  the  shape  of 
slight  bow-legs  or  knock-knee,  and  thus  such  cases  merge  into 
the  rachitic  group.  In  the  many  porters,  bakers,  cooks,  etc., 
who  suffer  from  flat-foot,  one  often  iinds  a  general  anaemic 
condition  accompanied  by  coldness  and  hyperidrotic  feet,  so 
that  here  again  a  condition  of  malnutrition  of  bones  and 
lio-aments  is  present  in  addition  to  the  fatigue  of  excessive 
standing.  To  Lorenz*  belongs  the  credit  of  having  shown 
that  in  the  production  of  ordinary  flat-foot  there  is.  something 
more  concerned  than  muscular  fatigue.  All  such  cases  are 
included  with  the  static  group  in  which  there  is  no  pronounced 
disease  such  as  obvious  rickets  or  rheumatoid  arthritis  present. 
When  the  production  of  flat-foot  by  the  weight  of  the  body  is 

*  Lorenz,  "Die  Lehro  vom  crworbenen  Plattl'iisse,"  1S83. 
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exuiuined,  the  first  condition  to  consider  is  the  usual  j)osture 
of  those  who  have  to  stand  for  long  periods  together.  This 
has  been  termed  by  Annandale  "  the  attitude  of  rest "  {see 
Fig.  7,  p.  IG).  If  such  an  attitude  is  persisted  in  too  long, 
it  will  become  a  fixed  position  from  adaptive  growth  of  the 
ligaments  and  bones  themselves,  and  thus  the  first  stage  of 
flat-foot  and  knock-knee  will  ensue,  and  continuance  of  the 
position  will,  when  the  nutrition  of  the  tissues  is  impaired, 
go  on  to  the  estabhshment  of  graver  degrees  of  deformity. 
If  a  definite  disease  affecting  bones  and  periosteum  or  liga- 
ments is  present,  the  progress  of  the  affection  is  more 
rapid  and  the  onset  of  bone  deformity  is  earlier  and  more 
marked. 

In  some  traumatic  conditions,  e.g.,  after  Pott's  fi-acture, 
there  remains  an  eversion  ot  the  whole  foot  which  aids  in 
the  production  of  flat-foot.  In  paralytic  cases  the  counter- 
balancing effect  of  muscles  is  removed. 

Sym2)toms.—Thk'.  characters  of  an  ordinary  case  of  static 
flat-foot  of  average  degree  of  severity  are  Avell  marked.  The 
instep  is  sunken,  the  hollow  that  should  be  found  beneath 
the  inner  border  of  the  foot  when  the  patient  stands  up  is 
diminished  or  lost,  and  the  inner  border  of  the  foot  may  be 
convex  inwards,  presenting  prominences  corresponding  to 
(1)  the  displaced  head  of  the  astragalus  and  (2)  the  tuberosity 
of  the  scaphoid  bone.  The  skin  is  often  thickened  over  this 
projection  of  the  inner  border.  In  most  cases  the  internal 
malleolus  is  seen  to  be  unduly  prominent,  and  it  appears  to  be 
displaced  inwards,  and  below  it  the  foot  is  bent  outwards,  i.e.. 
everted  {see  Fig.  154).  This  condition  in  slight  cases  is 
often  designated  as  iveak  anJdes.  The  sole  of  the  foot  loses  its 
hollow  on  the  inner  side,  and  its  fore  part  deviates  outwards 
so  that  a  line  drawn  from  the  posterior  border  of  the  foot 
forwanls  through  the  middle  of  the  heel  (Meyer's  line)  would 
pa.ss  to  the  inner  side  of  the  great  toe  instead  of  along  its 
centre  (see  Fig.  155). 

In  severe  cases  the  weight  (jf  the  patient  in  walking  is 
borne  entirely  by  the  inner  edge  of  the  feet,  the  outer  edge 
being  so  far  everted  that  it  does  not  touch  the  ground.  Hy 
the  sinking  of  the  longitudinal  arches  the  foot  is  elongated. 
Tlic  sole  of  the  foot  has  an  ungraceful,  flattened  appearance. 
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and  gives  a  characteristic  impression  (see  Figs.  156  and  157), 
in  which  the  normal  hollow  is  lost.  Hallux  valgus  is  a 
frequent  complication  of  flat-foot.  In  every  case  the  degree 
of  rigidity  or  resistance  to  manual  correction  of  the  deformity 
should  be  observed.  Other  points  to  be  observed  are  the 
presence  or  absence  of  rickets  or  osteo-arthritis. 


Kg.  156.  -  Foot- 
print iu  au  aver- 
age Case  of  Flat- 
foot. 


Fig.  157.  —  Foot- 
print iu  an  ex- 
treme Case  of 
Fiat-foot. 


Fig.  ]  5S.  —  Pootprint 
of  an  extremely  nar- 
row Foot,  showing  a 
Medium  Degree  of 
Flat-foot. 


It  is  in  long,  narrow  feet  that  the  exact  nature  of  the 
deviation  from  the  normal  can  best  be  analysed  by  clinical 
examination  or  by  radiographs. 

The  impression  of  the  sole  in  such  a  case  of  medium 
degree  is  also  greatly  changed  from  the  normal,  as  is  shown  in 
Fio-.  158.  The  bulging  on  the  inner  side  of  the  foot  is  here  seen 
to%o  pronounced,  and  to  be  accompanied  by  an  inbcnding  of 
the  whole  of  the  foot.  This  footprint  is  that  of  a  patient 
whose  case  may  be  quoted  here :— 
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A  girl,  aged  ten  years,  came  under  my  care  for  lameness  and 
l)ainful  feet.  For  the  age  and  size  of  the  patient  the  feet  were  reriiark- 
ably  long ;  they  also  showed  an  advanced  condition  of  flat-foot,  the 
whole  of  the  inner  border  of  the  foot  touching  the  ground  when  the 
jnitient  stood  up.    The  foot,  naturally  a  long  one,  was  still  further 


Fig.  159. — RacUograpli  of  a  Eight  Foot  showiug  a  Medium  Degree  of  Flat-foot, 

viewed  laterally. 

The  scaplioiii  is  sunk  below  tli3  head  of  the  astragalus,  which  shows  but  faintly. 


lengthened  by  the  sinking  of  the  longitudinal  arches.  The  footprint, 
reproduced  on  a  reduced^scale  in  Fig.  158,  measured  Sj-^o  in.  from  front  to 
back.  Both  feet  were  similarly  altered  in  form  and  since  they  showed 
the  condition  uncomplicated  by  hallux  valgus,  &c.,  I  thought  radiographs 


Fig.  160.— Eadiogi-aph  of  tlie  Left  Foot  in  the  same  Case  (Fig.  l.)9),  showing 
Ahductioii  of  tlie  Scaphoid  upon  the  Astragalus. 


would  be  aseful  in  demonstrating  the  exact  changes  in  the  relative 
position  of  the  Vmncs.  The  radiographs  (reproduced on  a  smaller  scale  in 
Fig.s.  l.'fOand  HiO),  were  made  for  me  l)y  Messrs.  Coxeter,  the  patient 
sitting  down  with  the  sole  of  the  left  foot  placed  flat  on  the  plate  whilst 
that  of  the  right  rested  on  its  outer  edge. 

In  a  severer  case  of  the  same  kind  (Fig.  Kil),  the  foot- 
print ( Fig.  157)  is  even  more  abnoririal,  and  tho  radic^graph  (Fig. 
102)  shows  that  the  astragalus  is  placed  with  its  head  vertically 
downwards,  just  as  it  is  in  the  severest  forms  of  talipes  equiniis, 
but  the  OS  calcis  in  Hat- foot  does  not  follow  the  displacement 
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of  the  astragalus,  which  is  turned  inwards  as  well  as  down- 
wards. 

Pain. — The  amount  of  pain  present  in  flat-foot  varies 
greatly.  In  the  case  of  children  it  is  usually  ah^ent.  In  most 
ordinary  cases  it  is  a  marked  feature  for  a  time,  but  it 
frequently  ceases  when  the  condition  has  become  fully 
established.  In  rheumatoid  arthritis,  pain  is  usually  severe 
and  may  continue  in  spite  of  treatment. 

Tenderness. — Tender  points  are  usually  present  in  severe 


Fig.  161.— Photograpli  of  the,Feet^ofia  Girljiged  fourteeii  years. 
The  left  foot  sliows  an  extreme  degree  of  flat-foot. 

cases.  Their  usual  situations  are  over  the  astragalo-scaphoid 
joint,  in  front  of  the  malleoli,  and  at  the  bases  of  the  flrst  and 
fifth  metatarsal  bones.  In  rapid  cases  there  may  be  redness 
and  swelling  of  the  foot.  In  rheumatoid  cases  there  may  be 
effusion  into  the  sheaths  of  the  tibial  muscles  and  the  peronei, 
and  swelling  about  the  ankles. 

The  gaft  of  one  suffering  from  flat-foot  is  characteristic. 
The  toes  are  directed  outwards  more  than  is  normal;  m 
Avalking  the  foot  is  placed  on  the  ground  in  a  flat,  inelastic 
manner.  In  standing,  the  outer  border  of  the  foot  may  be 
actually  raised  from  the  ground. 

J.uato77i2/.— Some  of  the  anatomical  features  have  already 
been  alluded  to  in  connection  with  the  radiographs.^  The 
altered  positions  in  a  marked  and  typical  case,  arc  chiefly  as 
follows: — 

1.  The  ankle-joint  is  extended  or,  to  use  a  more  correct 
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term,  i.e.  one  less  opposed  to  the  term  used  to  designate  the 
movements  of  the  wrists — plantar-flexed. 

2.  At  the  beginning  of  the  displacement  the  foot  is 
in  the  position  variously  termed  "  eversion,"  "  pronation,"  or 
"  abduction."    This  is  thus  described  by  Arbuthnot  Lane : — * 

"Ob.serve  this  foot  in  a  position  of  abduction  or  of  rest,  and  you  see 
the  head  of  the  astragalus  projecting  inwards,  and  the  calcaneo-scaphoid 


I  

Fig.  162.— Eadiograph  of  the  Left  Foot  in  the  same  Case  (Fig.  161). 

Theastragalas  is  placed  vertically  as  in  severe  talipes  etiuiuus,  and  its  liead  is  below 
the  level  of  the  scai)hoid.    (Coxetcr  and  Son.) 

fapsiile  elongated  to  its  utmost  capacity  :  tlie  scaplioid  articulates  with 
the  outer  segment  of  tlie  lieud  of  the  astragalus,  while  its  tuberosity  is 
.separated  by  a  considerable  interval  from  the  .sustentaculum  tali ;  the 
long  jind  .short  yilantur  ligaments  are  arranged  in  their  longest  diameters, 
anrl  tlio  articular  surfaces  of  the  os  calcis  and  cuboid  are  in  accurate 
apfKJsition,  the  cuneiforni  and  metatarsal  bones  all  being  directed 
forward.s  and  outwards." 

Later  the  astragalus  bccoiries  sublu.xated  inwards  from  tlic 
OS  f;alcis,  and  the  calcaneo-ouboid  joint  becomes  sublu.xated 
dorsal ly,  and  in  severe  ca.scs  the  metatar.sa!  bone  becomes 

*  Arbuthnot  Lano,  "Clinical  Lectures." 
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adducted.  The  sum  of  the  changes  results  in  giving  to  the 
lonaitudinal  direction  of  the  foot  the  aspect  shown  in  the 
diagram  (Fig.  163). 

In  the  last  stages  the  form  of  the  foot  is  completely 
wrecked.  The  head  of  the  astragalus  reaches  the  lowest  part 
of  the  fallen  internal  arch,  and  the  inferior  calcaneo-scaphoid 
ligament  lies  stretched  out  beneath  it.  In  the  worst  cases,  the 
outer  arch  is  not  only  destroyed,  but  the  lower  end  of  the 
fibula  forms  a  new  joint  with  the  os  calcis,  and  the  bones 
become  gravely  deformed. 


Fig.  163.— Diagram  of  the  Bones  iu  Extreme  Flat-foot.  {Lorenz.) 

Degrees  of  Flat-foot— It  is  usual  and  convenient  to  divide 
cases  of  flat-foot  into  several  degrees. 

1st  degree,  or  "weak  ankles."  The  deformity  appears  when 
the  patient  stands  up,  and  disappears  again  when  the  weight 
is  taken  from  the  foot.  Even  in  standing,  the  deformity  dis- 
appears when  the  patient  stands  on  tip-toe  with  the  toes 
turned  in  (Elhs's  exercise). 

2nd  degree.  The  deformity  does  not  disappear  when  the 
patient  sits  down,  nor  when  the  patient  attempts  the  tip-toe 
exercise,  but  if  the  surgeon  takes  the  foot  in  his  two  hands, 
the  fingers  of  one  grasping  the  outer  aspect  of  the  heel,  whilst 
its  thumb  rests  on  the  head  of  the  astragalus,  the  other  hand 
holding  the  fore  part  of  the  foot  and  exerting  steady  force  m 
the  direction  of  inversion  of  the  foot,  the  deformity  is  over- 
come.   This  is  sometimes  painful  to  the  patient. 

3rd  dec^ree.  The  deformity  is  usually  reducible  by  manip- 
ulation under  an  ana3sthetic.  The  resistance  may  be  due 
to  inflammatory  stiflhess,  or  adhesions,  or  to  spasm  ot  the 
peronei.  In  the  last-named  case  the  deformity  reappears 
when  the  antesthetic  passes  off. 
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4th  degree— "osseous"  flat-foot.  In  severe  cases  where  the 
patients  have  been  allowed  to  grow  Avithout  proper  treat- 
ment, and  in  inflammatory  conditions  such  as  osteo-arthritis, 
the  articulating  surfaces  have  become  changed  and  the 
deformity  is  extreme,  the  sole  being  convex  downwards  and 
the  fore  part  of  the  foot  raised  from  the  ground.  Such  a  foot 
can  only  be  corrected  by  osteo-plastic  operation. 

Treatment— The  general  condition  of  the  patient  must  be 
carefully  examined  and  suitable  treatment  adopted.  Flat-foot 
is  chiefly  an  affection  of  childhood  and  adolescence,  though  in 
some  of  its  forms  it  may  arise  in  adult  life.  Many  of  the 
younger  patients  are  anaemic  and  require  a  liberal  diet  and 
u'oix  In  rickets  a  sufficient  supply  of  raAv  albuminous  food 
and  plenty  of  fat  are  required,  with  cod-liver  oil  and  iron.  It 
is  to  be  remembered  that  the  sterilisation  of  food  required  by 
the  prophylaxis  against  tuberculosis  favours  the  development 
of  rickets.  Slight  cases  of  rachitic  flat-foot  will  disappear  in 
the  course  of  a  month  from  the  beginning  of  a  proper  dietary. 
In  this  place  one  other  practical  point  may  be  mentioned ; 
that  is,  the  value  of  iodide  of  potassium  in  moderate  doses  in 
flat-foot  due  to  rheumatoid  arthritis ;  in  many  cases  the 
severe  pain  of  this  condition  is  at  once  relieved, 

Local  Treatment  (Prophy Lactic). —  1.  Rest.  —  Eickety 
children  and  weakly  adolescents,  who  suffer  from  flat-foot 
should  never  stand  and  never  walk  when  fatigued.  The 
tone  of  the  muscles  should  be  improved  by  friction 
and  douching,  as  well  as  by  generous  diet  and  tonics. 
Passive  corrective  movements  should  be  practised  daily. 
In  order  to  secure  complete  rest  in  severe  cases  it  is 
advisable  to  apply  an  internal  splint  similar  to  that  used 
for  Dupuytren's  fracture,  or,  as  some  surgeons  advise,  to 
apply  strapping  or  a  plaster  of  Paris  bandage. 

2.  Exercises. — When  the  muscular  tone  is  sufficiently  good, 
active  exercises,  namely,  circumduction  of  the  feet  against 
resistance,  walking  on  the  outer  border  of  the  feet  (Roth), 
rising  on  tip-toe  with  the  feet  slightly  pointed  inwards 
anrl  the  feet  inverted  (Ein.s),  should  be  gone  through  for 
three  minutes  twice  a  day. 

It  is  soinewhat  difficult  to  teach  young  children  to  perlbrm 
exercises.    Tlic  majority  of  these  early  cases  are,  however, 
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rachitic,  and  will  get  well  without  exercises  if  proper  general 
treatment  is  adopted,  together  with  passive  exorcises. 

Ellis's  tip-toe  exercise  is  the  most  generally  useful.  The 
patient  should  stand  with  the  toes  turned  slightly  inwards, 
rise  in  regular  rhythm  to  tip-toe  and  return  .at  once  to 
the  original  position.  It  is  not  advisable  for  the  patient 
to  attempt  to  stand  or  walk  on  tip-toe,  since,  in  domg 
this,  strain  is  put  upon  the  plantar  ligaments,  which  may 
yield  still  farther.  In  certain  cases,  even  after  careful 
"instruction,  this  exercise  may  make  matters  Avorse  ;  it  is, 
in  my  opinion,  only  to  be  advised  when  a  fair  amount  of 
muscular  vigour  is  present. 

In  performing  the  resisted  inward  circumduction  exercise, 
the  knee  should  be  extended  and  the  leg  crossed  over  the 
opposite  knee  and  rotated  in  (Walsham).  Patients  can  readily 
be  taught  to  replace  the  resistance  of  the  surgeon's  hand  by  a 
rubber  cord  with  a  suitable  attachment. 

The  Outer-edge  Exercise.— The  patient  stands  as  in  Ellis's 
exercise,  with  the  feet  close  together.  At  first  it  is  sufficient 
for  the  patient  to  exercise  for  five  minutes  at  a  time  by 
rhythmically  rising  on  the  outer  edge  of  the  feet  and  at  once 
returning  to  the  original  position.  When  sufficient  improve- 
ment has  been  obtained,  he  may  be  allowed  to  walk  about  on 
the  outer  edges  of  the  feet..  The  exercises  are  best  done  with 
b^ii*©  foot 

Foot-clothing  in  Flat-foot— In  every  case  of  flat-foot  it  is 
of  the  greatest  importance  to  see  that  the  patient  has  roomy 
socks  or  stockings  and  properly-shaped  boots,  as  described 
under  the  heading  of  "  Hallux  Valgus  "  (p.  120).  Hallux  valgus 
may  play  an  important  part  in  the  production  of  flat-foot. 
The  outward  displacement  of  the  first  phalanx  of  the  great 
toe  entails  some  outward  shifting  of  the  tendon  of  the  flexor 
longus  hallucis  and  so  weakens  the  support  of  the  inner  arch 
of  the  foot.  The  frequent  combination  of  flat-foot  with  hallux 
valgus  supports  this  view.  . 

Mechanical  Treatment.-The  chief  objects  of  mechanical 
treatment  of  flat-foot  arc  to  place  and  maintain  the  foot  m  an 
inverted  position.  A  well-fashioned  laced  boot  will  itself  tend 
to  maintain  the  normal  form  of  the  foot  and  to  prevent  extreme 
eversion.    In  slight  cases  of  flat-foot  merely  raising  the  inner 
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border  of  the  heel  and  sole  will  suffice  to  arrest  the  progress 
of  the  deformity.    This  result  is  obtained  by  the  slight  in- 
version of  the  foot  efiected  by  the  raising  of  the  inner  border. 
In  inversion  the  astragalus  is  placed  more  nearly  vertically 
above  the  os  calcis,  and  hence,  in  standing,  the 
action  of  gi-avity  has  less  efi'ect  in  tending  to 
cause  the  astragalus  to  move  forwards  and 
inwards  over  the  os  calcis ;  it  causes  the  outer 
border  of  the  foot  to  bear  its  proper  share  of 
the  weight  of  the  body.    The  inner  border  of 
the  foot  may  be  raised  either  by  thickening 
the  sole  internally  or  by  the  insertion  of  a 
pad  into  the  boot.     In   some  cases,  in  or- 
der to  prevent  the  "  waist  "  of  the  boot  giving 
wa}'-,  it  is  necessary  to  prolong  the  inner  part 
of  the  heel  to  join  the  sole  of  the  boot.  These 
measures  suffice  only  for  the  mildest  cases. 
When  the  condition  is  at  all  severe,  some 
leverage  is  required  to  prevent   eversion  of 
the  foot.     This  is  best  obtained  by  an  out- 
side leg-iron  which  fits  into  the  socket  of  an 
iron  plate  inserted  into  the  heel  and  the  back 
part  of  the  sole  of  the  boot.    The  boot  being 
put  on  and  laced  up,  the  foot  is  inverted  by 
placing  the  band  at  the  upper  end  of  the  iron  in 
position  above  the  calf  of  the  leg,  i.e.  with  its 
upper  edge  below  the  head  of  the  fibula, 
action  is  further  maintained  by  an  inside  T-strap  Avhich 
encircles  the  iron  above  the  malleoli*  (see  Fig.  164).  The 
iron  may  be  jointed  opposite  the  ankle,  or,  Avhen  expense  is 
an  object,  its  lower  end  may  be  made  to  work  freely  in  a 
round  socket  at  the  front  of  the  heel,  vertically  below  the 
irialleoli,  so  avoiding  the  necessity  of  having  a  joint  oppo.sitc 
the  ankle.     The  efficacy  of  this  mechanism  is  greatly  in- 
creased by  the  addition  of  a  properly-shaped  valgus  pad  of 
vulcanised  rubber  within  the  boot.     In  a  groat  number  of 
cases  this  apparatus  alone  suffices  to  correct  the  deformity, 

*  In  order  lliat  tho  T-.stmp  may  not  bo  dnii^gcil  Imckwardd  and  forwards  in 
wfilkinsf,  the  boot-iron  may  bo  proUjiifred  upwards  beyond  llio  iinklc-joint,  as 
suggested  by  W'al.shain. 


Fig.  164.— Dia- 
gram showing 
Constructiou  of 
theOutsidelron, 
Valgus  Pad  and 
T-strap. 


This  leverage 
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and  even  in  an  extensive  experience  of  severe  cases  of  static 
flat-foot  I  have  seldom  known  it  to  fail.  In  private  practice, 
especially  in  the  case  of  boys  at  public  schools,  there  is  often 
great  objection  to  the  wearing  of  any  visible  apparatus. 
For  such  cases  Muirhead  Little's  "concealed  spring"  is  of 
service. 

Where  hallux  valgus  is  combined  with  flat-foot,  the 
rubber  pads  may  be  fixed  to  a  sole-plate  of  white  metal 
furnished  with  a  projection  to  keep  the  great  toe  in  position. 
It  has  been  objected  to  the  use  of  valgus  pads  that  they  only 
act  on  the  inner  arch  without  afFectmg  the  outer,  which  is 
also  depressed.  The  absolutely  good  results  that  I  have 
seen  in  many  cases  of  severe  flat-foot  obtained  by  this 
method  have  shown  me  that  if  the  inner  arch  is  restored  the 
outer  follows  suit. 

The  appliances  just  described  have   the  advantage  of 
alloAving  the  patients  to  pursue  their  usual  vocations.  In 
some  cases  laborious  work  has  to  be  given  up  for  a  time  m 
order  to  obtain  a  good  result.    Instead  of  the  rubber  pad, 
some  surgeons  recommend  metal  valgus  plates.    Hofia  re- 
commends  the   use  of  Sidney  Roberts's  steel  sole-plates, 
made  upon  a  plaster  model  of  the  normally  arched  foot. 
They  are  slightly  convex  and  cover  the  whole  of  the  sole 
and  the  inner  border  of  the  foot.    The  metal  is  thin  enough 
to  retain  a  certain  amount  of  spring.     A  serious  drawback 
to  steel  plates  is  that  they  perish  rapidly  by  rust.    This  can 
be  to  some  extent  provided  against  by  giving  them  two  coats 
of  paint  and  covering  them  with  leather.    Whitman's  metal 
valgus  plates  are  shown  in  Fig.  165.    They  can  be  made 
of  aluminium  bronze  to  the  shape  of  a  plaster  cast  of  the 
corrected  foot.    In  some  cases  this  apparatus  answers  ad- 
mirably ;  in  others,  although  made  with  equal  care,  it  causes 
intolerable  pain. 

Elastic  traction  may  be  employed  instead  of  sohd_  pads._ 
For  this  purpose  Walsham  recommends  a  modification  ot 
Nyrop's  shoe:  "In  a  properly-shaped  boot  provided  witli 
an  outside  leg-iron  and  call-piece  a  rubber  band  is  fixed 
so  as  to  exercise  elastic  tension  on  the  sunken  arcli.  The 
band  is  firmly  secured  to  the  upper  leather  inside  the  boot, 
along  the  outer  border  of  the  sole,  in  such  a  position  that,  as 
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it  crosses  under  the  sole  of  the  foot,  its  centre  corresponds  to 
the  middle  of  the  calcaneo-scaphoid  ligament.  It  is  then 
carried  up  on  the  inner  side  of  the  foot  to  just  above  the  top 
of  the  boot,  and  thence  through  the  medium  of  a  leather 
strap  and  buckle  is  se- 
cured to  the  calf-piece. 
A  soft  valgus  pad  can  bo 
slid  over  the  rubber  strap, 
and  be  so  adjusted  that  it 
corresponds,  when  in  posi- 
tion, to  the  situation  of  the 
yielding  arch."* 

Gradual  Correction. — 
In  severe  cases  of  flat-foot 
accompanied  by  marked 
rigidity  and  spasm  the 
patient  cannot  be  treated 
by  ambulant  methods 
throughout.  For  a  time 
it  is  necessary  for  him  to 
take  to  his  bed  or  couch 
so  that  no  weight  is  borne 
by  the  feet.  After  a  period 
of  rest,  the  foot  should  be 
wrenched  and  put  up 
either  on  a  suitable 
Scarpa's  shoe  or  in  plas- 
ter of  Paris.  Where  the 
former  can  be  obtained,  it  is  preferable,  since  it  allows  of  daily 
improvement  being  obtained.  The  best  form  of  shoe  is  that 
designed  by  Adams.  It  has  a  divided  sole-plate,  the  front  part 
ot  which  allows  of  gradual  inversion  of  the  foot  and  carries  a 
valgus  pad  at  its  upper  and  external  angle.  If  plaster  bandages 
are  used,  they  .should  not  be  put  on  too  thickly,  and  no  ad- 
ditional plaster  .should  bo  rubbed  in,  or  much  time  is  lost  in 
changing  the  bandages.  As  an  aid  to  the  relaxation  of  tlio 
tissues  of  the  foot,  the  hot-air  bath  (.see  p.  41)  may  be  used 
for  from  one-half  to  three-quarters  of  an  hour  at  a  tempera- 
ture of  from  250"  to  :300"  F.    By  persistent  and  continuous 

*  Walshain  and  llii^hcs,  loc,  eiC,  p.  '.). 


Fig.  165.— Whitman's  Metal  Valgus  Plate. 
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treatment  of  this  kind  even  unpromising  cases  are  completely 
corrected.  After  correction  has  been  obtained,  the  patient 
nmst  be  fitted  with  a  valgus  boot,  as  described  above,  or  the 
deformed  condition  will  return. 

Forcible  Correction.— Thin  should  be  done  under  full 
antesthesia.  Manual  correction  is  usually  sufficient  and 
where  it  fails  instrumental  wrenching  usually  fails  also. 
When  the  foot  is  put  up  in  plaster  after  wrenching,  the 
plaster  should  be  allowed  time  to  set  before  the  patient  is 
permitted  to  come  out  of  the  influence  of  the  anaesthetic. 

Section  of  the  peronei  tendons  may  be  required  in  some 
cases  in  which  spasm  of  these  muscles  persists  after  correc- 
tion, with  a  long  period  of  rest  in  plaster  of  Paris  or  in  a  splint. 
They  may  be  divided  together  behind  the  lower  end  of  the 
fibula,  or  just  below  the  external  malleolus,  or  separately, 
just  beyond  the  peroneal  tubercle. 

Osteoplastic  operations  are  required  in  the  severest  cases 
accompanied  by  great  deformity  of  bones.  Many  difierent 
operations  have  been  performed  :— 

Excision  of  a  wedge-shaped  portion  of  the  tarsus,  mclud- 
ing  the  astragalo-scaphoid  joint  and  establishing  an  ankylosis 
bet^veen  the  astragalus  and  the  scaphoid  (Ogston). 

Excision  of  a  wedge-shaped  portion  (base  inwards)  of  the 
neck  of  the  astragalus  (Stokes). 

Excision  of  the  astragalus  (Vogt). 

Excision  of  the  scaphoid. 

Linear  osteotomy  of  the  tibia  and  fibula  above  the  ankle 
and  fixing  the  limb  with  the  foot  inverted.  The  rosultuag 
position  is  the  converse  of  the  flat-foot  which  results  froui 
a  badly-set  Pott's  fracture  (Trendelenburg).  _ 

Transplantation  of  the  posterior  part  of  the  os  calcis 

(Gleich).  ,  1  .  -1  J 

Oo-ston's  and  Stokes's  operations  deserve  more  detailed 


notice 


Oc/ston's  Operation.— MtGV  the  usual  preparations,  the  foot 
is  rendered  bloodless  by  Esmarch's  band  placed  upon  its  outer 
side  and  a  longitudinal  incision  is  made  oyer  the  astragalo- 
scaphoid  joint  on  the  inner  border  of  the  foot.  All  the  so  t 
parts  are  divided  down  to  the  bones  and  the  joint  is  opened. 
The  opening  is  enlarged  by  cutting  across  the  hgaments  lor 
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half  an  inch  on  each  side  of  the  longitudinal  incision.  With 
a  ^  half-inch  chisel  the  articular  cartilage  and  a  thin  layer 
of  bone  are  removed  from  the  head  of  the  astragalus,  leav- 
ing the  latter  convex.    The  articular  surface  of  the  scaphoid 
IS  then  prepared  in  a  similar  way  so  that  a  concave  surface  is 
left.    After  washing  away  the  bony  fragments  an  attempt 
is  made  to  reduce  the  deformity.    If  this  is  successful  the 
bones  are  fixed  together  by    two  ivory  pegs,  Avhich  are 
driven,  first,  through  the  scaphoid  and  onward   into  the 
a.stragalus  half  an  uich  from  one  another.    If  after  fresh- 
enmg  the  articular  surfaces  as  described  above,  it  should 
be  still  found  impossible  to  reduce  the  deformity  more  bone 
must  be  sliced  off*  from  the  lower  part  of  the  head  of  the 
astragalus  until  the  scaphoid  can  be  brought  into  its  proper 
position. 

After  the  fragments  have  been  pegged  together  the  skin 
mcision  is  closed  and  the  foot  put  up  in  the  corrected  position. 
Ogston  obtamed  very  favourable  results.  In  the  only  case 
in  which  I  have  employed  the  operation  it  was  completely 
successful 

Illustrative  Case—The  patient  was  a  man  aged  thirty,  who  had  been 
invalided  out  of  the  army  some  years  previously  for  flat-foot  that 
developed  suddenly  during  an  attack  of  rheumatism.     The  foot  had 
remained  painful  and  deformed  from  this  time.    During  the  subsequent 
nine  years  the  patient  was  unable  to  continue  long  in  any  situation  on 
account  of  the  pain  he  sufifered.    When  he  came  to  my  out-patient 
dejtartment  there  was  a  pronounced  condition  of  flat-foot  combined  with 
hallux  retractus  and  clawing  of  tlie  outer  toes.     The  patient  was 
admitted  and  several  attempts  were  made  to  correct  the  flat-foot 
deformity  by  manual  and  instrumental  wrenching  under  an  anajsthetic, 
the  foot  being  put  in  jilaster  in  the  intervals  between  each  operation! 
No  improvement  was  obtained,  and  I  decided  to  perform  Ogston's 
operation.     After  making  the  incision  and  opening  the  astragalo- 
•scaphoid  joint,  the  scaphoid  was  seen  to  be  displaced  downwards  to  a 
considerable  extent.    The  articular  surfaces  were  freshened  and  the 
defonnity  was  corrected.  The  ivory  pegs  did  not  appear  to  hold  the  bor.es 
together  very  firmly,  so  that  I  thought  it  wise  to  stitch  tlie  divided 
iigaments  and  perif)steum  together  with  silkwoi'in  gut.    The  foot  was 
F'Ut  up  in  plaster  and  left  untouched  for  two  months.    The  result  is 
entirely  satisfactory,  the  foot  being  in  good  position  and  the  patient  has 
been  able  to  walk  about  absolutely  free  from  |.aiii  for  tlic  past  twelve 
months.    During  his  stay  in  hospital  this  patient  sullercd  from  several 
attacks  of  rheumatic  iriti.s.    ((SV^-  Fig«,  loi  iuid  102,  p.  131.) 
O 
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Mr.  Openshaw*  has  published  a  series  of  cases  in  which 
he  dispensed  with  the  step  of  pegging  the  bones  together 
after  Ogston's  operation. 

Hares  Modification  of  Ogston's  Operation.— B.are  exposes 
the  astragalo-scaphoid  joint  through  a  2-inch  incision  parallel 
to  the  tibialis-anticus  tendon,  and  removes  with  a  chisel 
portions  of  the  astragalus  and  scaphoid,  so  that  when  the 
deformity  is  corrected  the  freshened  surfaces  of  bone  dove- 
tail into  each  other.  Additional  security  is  obtained  by 
stitching  together  the  hgaments  and  periosteum. 

Stokes's  Operation.— ko.  incision  about  one  inch  and  a 
half  is  made  over  the  most  promuient  part  of  the  head 
of  the  astragalus,  below  and  parallel  to  the  tendon  of  the 
tibiahs  posticus.  A  second  incision  is  made  at  right  angles  to 
the  first,  and  joining  it  a  little  behind  the  astragalo-scaphoid 
joint ;  the  two  triangular  flaps  are  dissected  back  exposing  the 
bone.'  A  wedge-shaped  piece  is  next  removed  from  the  head 
and  neck  of  the  astragalus,  and  the  foot  is  put  up  in  plaster. 

Transverse  Flat-foot.— The  transverse  arch  of  the  foot 
may  give  way  alone,  or  more  commonly  in  conjunction  with 
the  longitudinal  arch  in  ordinary  flat-ioot.  When  the  trans- 
verse arch  alone  is  affected  the  foot  has  a  pecuhar  broadened 
and  flattened  appearance  in  its  anterior  portion.  The  trans- 
verse arch  is  due  to  the  form  of  the  cuboid  and  three 
cuneiform  bones  behind  and  of  the  metatarsals  m  front. 

Causes.— HhQ  deformity  occurs  in  both  sexes  and  at  any 
age  Young  women  in  my  experience  are  the  more  com- 
monly affected.  In  many  cases  the  patient  is  subject  to 
attacks  of  osteo-arthritis. 

Simwtoms.-Coxxi^  are  frequently  present  over  one  or 
more  of  the  heads  of  the  2nd,  3rd,  and  4th  metatarsal  bones, 
evidence  of  thehr  having  become  depressed  towards  the  sole 
of  the  foot.  On  making  an  impression  of  the  sole  or  the  foot 
it  is  found  that  the  usual  appearance  is  changed;  there  is  a 
bul-ing  instead  of  there  being  a  receding  angle  behind  the 
part  of  the  ball  of  the  toes  that  corresponds  to  the  heads  o 
the  second  and  third  metatarsal  bones.  The  symptom  that 
usually  causes  the  patient  to  seek  medical  advice  is  severe 
pain  of  a  neuralgic  character,  starting  near  the  heads  of  the 

*  Oiwnsliaw,  Cniikal  Joiirniil,  Doc.  12,  1891. 
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metatarsal  bones  and  radiating  upwards.  To  this  symptom 
the  term  metatursalcjia  has  been  appHed  and  the  affection  is 
usually  discussed  under  that  heading.  But  it  is  right  to 
observe  that  transverse  flat-foot  can  exist  independently  of 
metatarsalgia,  which  is  only  a  common  symptom  of  the 
deformity.  The  sinking  of  the  transverse  arch  that  occasions 
metatarsalgia  is  often  partial  in  character,  being  limited  to 
the  downward  displacement  of  the  heads  of  one  or  two 
metatarsal  bones,  most  commonly  the  4th. 

Metatarsalgia.— This  symptom  is  of  so  characteristic  a 
nature  that  it  merits  separate  consideration.  The  affection 
was  first  described  by  Morton  of  Philadelphia  in  1876,  and 
the  term  "  metatarsalgia  "  was  first  apphed  to  it  by  Pollosson 
of  Lyons  m  1889. 

The  amount  of  pain  varies.  In  the  slightest  degree  of 
the  affection  it  is  only  brought  on  by  certain  acts  and  ceases 
when  the  act  is  discontinued.  Kobert  Jones*  mentions  riding 
and  dancing  as  common  provocatives.  There  is  no  tender- 
ness to  pressure  in  such  cases. 

In  other  cases  the  pain  follows  an  injury  and  improves 
with  rest  and  mechanical  treatment.  In  the  worst  cases  the 
pam  is  intense,  arises  spontaneously  and  does  not  yield  to 
mechanical  treatment. 

Though  the  pain  more  commonly  starts  opposite  the  head 
of  the  4th  metatarsal  bone,  this  is  by  no  means  always  the 
case.  Frequently  there  is  tenderness  over  the  3rd  as  well  as 
the  4th  metatarsal  head,  and  the  pain  sometimes  originates 
near  the  2nd  or  5th  metatarsal.  There  usually  is  a  corn 
over  the  head  of  the  offending  bone  or  bones. 

Causation. — From  analysis  of  a  carefully  recorded  series 
of  cases,  Morton  concluded  that  the  pain  was  duo  to 
pressure  upon  branches  of  the  digital  nerves  between  the 
head  of  the  4th  metatarsal  bone  anfl  the  base  of  the  1st 
phalanx  of  the  little  toe.  He  found  that  the  joints  he  ex- 
ci-sed  were  normal,  with  the  exception  that  in  one  case  there 
wa.s  an  abrasion  on  the  head  of  the  4th  metatarsal  which 
might  have  been  caused  by  pressure  of  the  1st  phalanx  of  the 
little  too. 

'It.  Jones,  "Plnntar  Xoiirulgiu."  I.irrrjmol  Medico. CI, inn-gical  Journal 
.)iinii;iry,  I8J»7.  ' 
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Most  subsequent  observers  agree  in  thinking  that  the 
origin  of  the  mischief  is  a  sinking  of  the  transverse  arch  of 
the  foot.  Thus,  E.  W.  Roughton  has  described  the  case  of  a 
medical  man  in  whom  the  transverse  arcli  was  reversed, 
there  being  a  dorsal  concavity  instead  of  a  convexity  opposite 
the  heads  of  the  metatarsal  bones.  This  sinking  of  the  arch 
Avould  account  for  increased  pressure  on  the  nerves.  Packard 
(quoted  by  Morton)  and  L.  Guthrie,*  from  personal  observa- 
tion, concluded  that  there  was  a  subluxation  of  one  of  the 
metatarso-phalangeal  joints,  a  condition  quite  compatible 
with  a  sunken  transverse  arch.  In,  marked  and  typical  cases 
the  patient  may  complain  of  a  corn  which  is  found  to  be 
placed  over  the  head  of  the  4th  metatarsal.  Tubby t  has  also 
made  a  similar  observation  and  associates  the  condition 
with  gout. 

Diagnosis.— (joW\ysy&AiX  has  pointed  out  that  in  meta- 
tarsalgia  the  impression  of  the  foot  is  altered.  Dr.  Gold- 
thwait  has  kindly  given  me  permission  to  reproduce  Fig. 
166  a— /from  his  article. 

la  the  normal  foot  there  is  a  sharp  re-entering  angle  where  the 
impression  of  the  ball  of  the  foot  joins  that  made  by  the  outer  side, 
as  is  shown  in  Fig.  166,  a  and  h.  Both  represent  normal  feet :  Fig. 
166,  «,  a  foot  of  the  long  slender  type ;  Fig.  166,  b,  the  other  ex- 
treme. When  the  transverse  arch  is  lost,  the  impression  presents  an 
entirely  different  appearance,  as  is  shown  in  Fig.  166,  c  and  </.  In 
place  of  the  re-entering  angle  the  tracing  bulges  at  that  point,  in 
both  these  cases  the  longitudinal  arch  is  still  present.  _  _ 

While  it  is  possible  to  obtain  an  impression  that  is  characteristic 
when  the  anterior  arch  is  obliterated,  this  characteristic  outline  is  lost 
if  at  the  same  time  the  longitudinal  arch  is  destroyed.  ...  In  the 
cases  where  the  valgus  deformity  was  not  rigid,  the  impressions  to 
deterjnine  the  condition  of  the  anterior  arch  could  be  taken  with  the 
same  degree  of  accuracy  as  when  the  longitudinal  arch  was  present 
(Fig.  166,  e  and/). 

Treatment.— In  the  worst  form  of  cases  most  observers  are 
agreed  that  nothing  short  of  operative  measures  is  of  use. 
Morton  excised  the  4th  metatarso-phalangeal  joint.  He 
describes  the  operation  as  follows: — 

*  Leonard  Outhrie,  "  A  Form  of  Painful  Foot,"  LnuccI,  Slaroh  19,  1SS9. 
t  Tubby,  "  Delonuities,"  p.  190.  '  .  ,001 

%  .Tool  E.  Goldtliwait,  Bonloii  jlM.  oml  Sunj.  Joiiniii/.  Sepl.  b,  IbJi. 
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Au  incision  two  inches  in  length  was  made  on  the  outer  edge  of  the 
extensor  tendon  of  the  fourth  toe ;  the  metatarso-phalangeal  articula- 
tion was  then  excised  ;  at  the'  same  time  a  portion  of  the  shaft  of  the 
metatarsal  bone  was  removed,  with  a  quarter  of  an  inch  of  the  shaft  of 
its  associated  phalanx. 

R  Jones  {loc.  cit.)  recoinmends  removal  of  the  head  of 
the  offending  metatarsal  bone  through  a  dorsal  incision  and 
division  of  the  extensor  and  flexor  tendons  of  the  toe.  The 
proceeding  is  thus  described  : — 

After  the  part  has  been  carefully  asepticised,  an  incision  should  be 
made  a  little  over  an  inch  in  length,  starting  above  the  metatarso- 


a  h  c  d  e  f 

Fig.  166. 


a,  iionnal  impression  [of  a  slender  foot;  6,  normal  iiajiression  of  broad  foot;  c,  d, 
impressions  of  feet  in  transverse  flat-foot;  c,  impression  of  foot  with  both  longi- 
tudinal and  transverse  flat-foot ;  f,  impression  of  the  same  foot  with  less  pressure 
on  it.   {After  Cohlthwait.) 

phalangeal  joint,  and  extending  over  the  middle  line  of  the  toe.  The 
exten.sor  tendon  is  divided,  the  capsule  opened,  and  the  head  of  the 
metatarsal  dissected  out  by  a  blunt  instrument.  With  fine  bone 
nii)pers  the  head  is  removed  and  the  flexor  tendon  below  divided.  The 
wound  is  then  stitched  and,  as  a  rule,  no  vessels  need  securing.  The 
after-treatment  consists  in  keeping  the  patient  in  bed  for  about  ten 
d;»y.s,  with  the  foot  elevated.  Massage  should  then  be  commenced  and 
the  patient,  with  a  bar  tmder  the  boot,  allowed  to  walk.  There  is 
u.sually  nothing  to  hinder  coniijlete  recovery  in  from  hve  to  six  weeks, 
wlien  boots  .such  a.s  I  have  earlier  described  .should  be  prescribed. 

For  traumatic  cases,  rest,  hot  douching,  anodyne  applica- 
tion in  the  early  stages,  and  comfortable  boots  in  the  later 
stages  are  required. 

What  is  the  best  form  of  boot  in  this  affection  must  bo 
found  for  each  case.  If  a  firm  banchige  round  tlie  instep,  i.e. 
round  the  bases  of  the  metatarsals,  relieves  the  pain,  ( Jibuey's 
plan  iriay  be  followed. 
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Gibney*  tried  a  Spanish  last  that  raises  the  arch  of  the 
foot  and  makes  considerable  pressure  in  this  region,  and  found 
that  a  boot  "  built  on  such  a  last  and  laced  simply  across  the 
instep  and  left  rather  free  across  the  ball  of  the  foot,  with  a 
modified  French  heel,  would  nearly  always  give  relief." 

Jones  recommends  that  the  sole  of  the  boot  should  be 
thickened  by  half  an  inch  behind,  the  heads  of  the  metatarsal 
bones.  Royal  Whitmanf  recommends  a  metal  support  made 
upon  a  cast  of  the  foot. 

"The  front  of  the  brace  should  be  slightly  wider  than  the  foot, 
the  plaster  being  hollowed  out  just  behind  the  affected  joint  where 
the  highest  jooint  of  support  should  be.  The  front  of  the  brace  should 
be  slightly  wider  than  the  foot,  so  that  it  may  hold  its  place  in  the 
shoe." 

In  most  cases  a  boot  made  on  the  principles  already  laid 
down,  and  having  rather  thick  soles,  will  be  found  suitable. 
The  plan  of  blocking  out  a  depression  in  the  sole  to  fit  the 
depressed  metatarsal  bone  is  open  to  the  objection  that  it  en- 
courages the  deformity,  and  in  a  case  that  came  to  my  notice 
it  had  been  tried  Avithout  success. 

Illustrative  Cases.— A  gentleman,  aged  thirty-four.  General  health 
good  ;  no  history  of  gout  or  rheumatism  ;  has  severe  pain  which  radiates 
from  the  head  of  the  third  metatarsal  up  the  outer  side  of  the  leg  to  the 
thigh.  The  pain  is  more  severe  at  some  times  than  at  others  ;  it  persists 
often  when  the  boot  is  removed.  It  prevents  patient  from  hunting  as  it 
is  brought  on  by  bearing  weight  on  the  foot  in  the  stirrup.  The  pain  has 
remained  practically  unchanged  for  six  years,  and  it  has  interfered  with 
patient's  pursuits.  The  condition  dated  from  patient  getting  his  boots 
wet.  After  the  boots  had  been  dried  patient  noticed  a  "  rise  "  in  them 
at  the  region  of  the  ball  of  the  foot.  A  corn  developed  at  the  seat  of 
pain  ;  the  latter  is  not  relieved  by  removal  of  the  corn.  I  found  that 
the  corn  had  formed  over  the  head  of  the  third  metatarsal  bone,  and 
that  pressure  upon  it  started  the  pain. 

This  was  one  of  the  more  severe  type  of  cases,  and  I  explained  to 
the  patient  that  an  operation  might  be  required,  but  before  having 
recourse  to  it  simpler  methods  should  first  be  tried.  I  ordered  a 
properly-shaped  pair  of  boots  with  stout  soles  and  a  thickening  of  five- 
tentiis  inch  behind  the  heads  of  metatarsals.    After  giving  the  boots 

«Gibney,  "The  Non-operative  Treatment  of  Bletatarsal  Neuralgia," 
Amo):  Joiii-ii.  of  New.  and  Mental  J)u.,  Sep.  p.  r)',l2. 

t  Royal  "VVhitmiin,  Trans.  Amor.  Orthop.  Assoc.,  1898. 
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a  good  trial  the  patient  wrote  to  me  saying  ■  "I  liave  bad  no  discomfort 
since  you  had  the  piece  put  on  tlie  sole." 

Case  2.— A  gentleman,  aged  35.  General  health  good,  but  has  had 
"  rheumatism  father  gouty.  Two  years  ago  when  fishing  in  "  waders 
patient  felt  a  pain  which  started  inside  the  base  of  the  little  toe  and 
radiated  up  the  outer  side  of  the  leg  and  thigh.  Since  then  the  pain  has 
come  on  periodically.  In  bicyling,  etc.,  the  pain  is  felt  also  in  the  arm. 
After  standing  long  the  patient  describes  the  pain  as  "  excruciating,"  and 


Fig.  107. — Congeuital  Club-haud.    {CluUon  :  Treves' s  ^'  System  of  Snrgcry.^') 

he  .says  that  in  the  leg  it  has  latterly  been  constant.  On  examination  I  found 
the  .second,  third  and  fourth  toes  were  slightly  hyper-extended  at  the 
metatarso-phalangeal  joints,  and  there  was  great  tenderness  behind  the 
liead  of  the  fourth  metatansal  bone.  The  same  measures  that  were  suc- 
cessful in  Case  1  failed  to  give  relief  in  this  instance,  so  an  operation  was 
decided  upon,  the  head  of  the  fourth  metatarsal  bone  being  excised,  part 
of  the  extensor  tendon  removed,  and  the  Hexor  tendons  divided.  The 
patient's  medical  man  wrote  four  weeks  after  operation:  "Toe  easy, 
but  n')  movement  in  it.  He  [the  patient],  however,  gets  about  on  it 
very  well."  I  saw  the  patient  four  months  later.  He  had  remained 
absolutely  free  from  pain,  and  the  fourth  toe  liad  rccovei'cd  both 
flexion  and  extension  movements. 

Deformities  of  the  Hand. — Cowjenital  GLub-hand, — A 
condition  analogous  to  cont^cniliil  club-foot  is  nict  witli  in  the 
upper  extremity.  As  compared  with  congciiital  club-ioot  the 
conflition  is  rare.  This  is  accounted  for  by  the  earlier  and 
stronger  intra-uterine  gi'owth  of  the  hand  as  compared  with 
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Fig.  1G8. — Skeleton  of  the  Forearm  and  Hand 
in  the  Case  shown  in  Fig.  167.  (C'/hUoh  : 
TrcL-es's  "  System  of  Snrycry") 


tlie  foot,  the  protection  from  intra-uterine  pressure  attbrded  to 

the  hand  by  the  sj^ace 
between  the  head  and 
the  trunk. 

The  commonest  form 
of  ckib-hand,  apart  from 
grave  skeletal  defects,  is 
that  shown  in  Figs.  167 
and  168.  The  wrist  is 
in  a  position  of  iiexion, 
the  thumb  is  strongly 
adducted  and  the  digits 
are  extended  at  the  meta- 
carpo-phalangeal  joints, 
and  flexed  at  the  inter- 
phalangeal  joints. 

Treatment.  —  Patient 
manipulation  and  splint- 
ing  from    the  earliest 
infancy   give    the  only 
satisfactory  results  in  this  condition.    In  the  severer  cases  of 

congenital  club-hand  the  radius 
and  the  thumb  are  not  infi-e- 
quently  suppressed,  as  is  shown 
in  Figs.  169  and  170. 

Congenital  Dislocation  of 
the  Wrist. — A  few  cases  have 
been  described  by  Smith  and 
Mayer.  The  hand  in  these 
cases  has  been  displaced  either 
forwards  or  backwards  ;  in  the 
former  case  the  hand  was  placed 
at  a  riofht  angle  witli  the  fore- 
arm,  and  in  the  dorsal  disloca- 
tion at  an  acute  angle.  The 
forearm  is  shortened.  The 
patients  in  such  cases  have 
been  able  to  use  their  hands. 
Acquired  Spontaneous  Sub- 
-Tu  tbis  condition  the  carpus  is  sub- 


Fig.  169. — ApiJearancc  of  tlio 
Limlj  in  a  Case  of  Cougeuital 
Cluh-liand,  with  Absoucc  of  the 
Badius  and  Tlniiiili.  (IfuJ/'/i.) 


luxation  of  the  Wrist. 
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luxated  forwards,  causing  undue  prominence  of  the  lower 
ends  of  the  radius  and  ulna  on  the  posterior  aspect  of  the 
limb. 

Anatomy.— The  lower  end  of  the  radius  is  bent  toAvards 
the  palmar  aspect,  the  ligaments  of  the  wrist  are  lax  and  the 
bones  are  abnormally  soft. 


affection   appears    in   young  subjects 


rig.  170.— The  Bones  of  the  Eight  Hand  (Fig.  169). 
{Glutlon  :  Treves' n  "  Stjstcm  of  Surgery.'") 


Ckmsation. — The 
between  the  ages  of 
fifteen  and  twenty- 
five.  It  is  attribut- 
able to  hard,  manual 
labour  in  a  condition 
of  weakness  of  bone 
and  ligament. 

Bym'ptoms . — 
Aj)art  from  the  pro- 
minence of  the  lower 
end  of,  the  bones 
there  is  some  forward 
dLsplacement  of  the 
carpus,  and  marked  prommence  of  the  flexor  tendons  in  front 
of  the  wrist- ioint.  The  range  of  both  active  and  passive  ex- 
ten.sion  inuhe  joint  is  dhxiinished,  that  of  flexion  is  mcreased. 
The  joiiit  is  usually  someAvhat  painful. 

'  DiagnosiH.—ThQ  pain  ceases  Avith  the  groAvth  of  the  bones 
in  length,  but  the  deformity  is  difficult  to  overcome. 

Treatnierd.—ln  order  to  prevent  increase  of  the  deformity 
u  support  jointed  at  the  wrist  and  provided  with  an  extending 
•spring  is  to  be  recommended. 

Paralytic  Deformities  of  the  Hand.— The  deformities 
of  the  hand  caused  by  paralysis  of  nerves,  though  they 
show  themselves  chiefly  by  the  altered  position  of  the 
Hiigcrs,  are^  really  comparable  to  the  paralytic  forms  of 
club-foot.  The  full  discussion  of  the  various  forms  assumed 
by  the- hand  in  different  nervous  aflections  belongs  mainly, 
to  Tiiedicinc.  The  surgical  considerations  apply  chicfiy  to 
injury  of  norve  trunks,  as  th(!  mu.sculo-spiral,  the  ulnar,"  and 
the  raflial. 

Muwtdo-spiral  Par(dy»U—Tho  hands  assume  the  posi- 
tion known  as  "  wrist-drop." 
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When  the  affection  is  due  to  lead- poisoning  the  supinator 
longus  retains  its  power.    This  fact  is  useful  in  diagnosis. 

Crutch  palsy,"  from  the  use  of  crutches  that  are  either 
too  long  or  too  short,  is  a  paresis  from  pressure  on  the 
musculo-spiral  near  its  commencement. 

Paralysis  of  the  ulnar  nerve  .  leads  to  the  deformity 
knovra  as  claw-hand,  marked  by  hyper-extension  of  the 
metacarpo-  phalangeal  and  flexion  at  the  inter-phalangeal 
joints  giving  rise  to  a  very  pronounced  "clawed"  condition 
'described  by  Duchenne,  and  attributed  by  him  to  paralysis 
of  the  interossei  muscles,  the  normal  action  of  which  is^  to 
produce  flexion  at  the  metacarpo-phalangeal  and  extension 
at  the  inter-phalangeal  joints. 

In  infantile  paralysis,  progressive  muscular  atrophy,  and 
in  spastic  paralysis  deformities  of  the  hand  corresponding 
to  those  that  occur  in  the  lower  extremity  from  the  same 
causes  are  encoimtered. 

Treatment— The  surgical  treatment  of  paralytic  affections 
varies  according  to  the  cause.  Faulty  crutches  must  be  laid 
aside  in  "crutch  palsy,"  and,  if  necessary,  galvanism  and 
massage  employed.  .  Jn  traumatic  cases,  if  all  response  to 
o-alvanism  is  lost  /  in  the  muscles  to  which  the  nerve  is 
distributed,  there  should  be  no  delay  m  performing  secondary 
nerve-suture.  Scars,  callus,  or  tumours  causing  pressure 
paralysis  should  be  removed.  In  paralytic  and  spastic  con- 
ditions tenotomy  may  be  required.  Massage,  galvanism,  and 
afvmnastics  are  often  of  use. 

Contractures  and  Ankylosis  of  the  Wrist  and  Carpal 
Joints.— All  forms  of  contracture  are  met  with  m  the  neigh- 
bourhood of  the  wrist.  ■    ■         ^  j 

Many  are  the  results  of  injury  :  scars,  injuries  to  tendons, 
stiffness  after  fracture  at  the  lower  end  of  the  radius,  and 
other  iniuries  that  require  treatment  byflxation.  Rheumatic, 
osteo-arthritic,  suppurative  and  tubercular  jomt-affections  are 
also  of  frequent  occurrence.  Isch^emic  contractures  have 
already  heen  considered.  When  severe  disease  is  present  in 
the  wrist  and  carpal  joints,  forward  dislocation  at  the  wrist 

frequently  occurs.  _  \An.„„ 

TreatriienL-Hhi,,  of  course,  vanes  with  the  cause.  When 
the  stiffness  is  the  result  of  inflammatory  adhesions,  forcible 
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manipulation,  followed  by  regular  gymnastic  exercises,  is 
required.  In  breaking  down  adhesions,  the  principles  already 
mentioned  under  the  heading  of  "bone-setting"  are  to  be 
observed.  Hoffii  recommends  a  preliminary  stretching  for  a 
week  or  two  on  an  Esmarch's  splint.  The  method  of  exercise 
by  a  pendulum,  introduced  by  Krukenberg,  is  particularly 
suited  to  inflammatory  or  traumatic  stiffness  of  the  wrist- 
joint.  The  necessary  apparatus  consists  of  sheaths  of  plaster 
of  Paris  or  leather  applied  to  the  forearm  and  hand,  and 
connected  by  a  metal  framework,  which  is  jointed  opposite  the 
wrist,  and  is  attached  to  a  long  pendulum  at  the  upper  end  of 
the  lower  segment.  Ey  alterations  in  the  weights  attached  to 
the  pendulum,  and  in  its  length,  the  degree  of  passive  force 
exercised  by  its  swinging  movement  can  be  regulated,  and 
also  the  force  requu-od  for  the  patient  to  set  the  pendulum 
in  motion. 

Osseous  ankylosis  at  the  wrist  seldom  requires  operative 
mterference,  but  if  there  is  much  deformity  from  forward 
displacement  at  the  wrist,  excision  of  the  wrist  may  be 
performed. 

The  treatment  of  deformity  from  ischemic  degeneration  of 
muscle  by  division  of  all  the  flexor  tendons  above  the  wrist 
has  already  been  mentioned  (p.  49).  Some  years  ago  I 
had  the  pleasure  of  assisting  my  colleague,  Mr.  Chisholm 
W  dhams,  in  operating  on  a  case  of  this  Idnd  by  elongation 
of  the  Hexor  tendons  above  the  wrist.  The  result  was  very 
satisfactory.  Mr.  Raymond  Johnson  in  1898  showed  before 
the  Harveian  Society  a  boy  in  whom  he  had  treated  the 
dejormity  by  resecting  portions  of  the  radius  and  ulna.  In 
this  case  there  was  a  failure  of  repair  of  the  bones. 
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SECTION  III. 

DEFORMITIES   OF   THE   LONG   BONES   OF  THE 

LIMBS. 

Congenital  deformities  of  the  femur,  except  in  gross  mon- 
strosities, are  not  common. 

Spontaneous  arrest  of  groivth  at  the  epiphyses  of  the 
femur  and  tibia,  at  the  knee-joint— In  this  condition  the 
affected  bones  lag  more  and  more  behind  their  fellows,  and 
by  the  time  the  patient's  growth  is  complete  there  may 
be  a  difference  of  four  inches,  or  more,  in  the  length  of 
the'  two  limbs.  Accompanying  the  shortening  of  the  bones 
there  is  some  flexion-contracture  of  the  knee-joint,  which 
appears  to  be  due  to  a  backward  curve  of  the  lower  end 
of  the  femur.  The  patella  stands  above  its  normal  level. 
The  movements  of  the  knee-joint  are  quite  free.  Nicoladoni, 
who  has  published  an  account  of  two  cases  of  this  condition,- 
refers  it  to  a  premature  ossification  of  the  epiphyseal  cartilages, 
beo-innino-  on  the  posterior  aspect  of  the  limb. 

^Congenital  Absence  of  the  Tibia,  Partial  or  Complete.— 
Though  rare,  congenital  defects  of  the  tibia  are  met  with  Irom 
time  to  time.  The  condition  is  usually  accompanied  by  other 
deformities,  of  which  extreme  equino-varus  is  the  most 
frequent:  absence  of  the  astragalus,  of  the  os  calcis,  of  part 
of  the  fibula,  and  of  the  patella,  has  been  observed  m 
different  cases.    (Fig.  171.)  _ 

Billroth  and  others  have  made  dissections  and  have  iountl 
that  in  complete  absence  of  the  tibia  the  fibula  articulates 
with  the  outer  condyle  of  the  femur,  and  the  muscles  usua  ly 
attached  to  the  upper  end  of  the  tibia  are  mscrted  into  the 
capsule  of  the  knee-joint.  _ 

Prognosis.-ln  the  course  of  the  patients  growth  the 
deformity  becomes  more  apparent  on  account  of  dmumshed 
length  of  the  affected  hmb.  _ 

Treatment.— In  the  first  seven  or  eight  years  of  life  all  that 
be  done  is  to  maintain  the  parts  in  a  position  that 
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approaches  the  normal  as  nearly  as  possible.  This  is  best 
done  by  a  padded  metal  splint  applied  to  the  outer  aspect  of 
the  limb,  and  furnished  Avith  a  sole-plate  for  the  foot.  This 
treatment  must  be  combined  with  daily  friction,  etc. 

When  the  child  is  sufficiently 
developed  the  operation  described 
by  Albert  may  be  performed.  It 
consists  of  implanting  the  upper 
end  of  the  fibula  into  the  femur 
between  the  two  condyles. 

In  order  to  give  some  fixa- 
tion at  the  ankle-joint  an  arthro- 
desis has  been  made  between  the 
astragalus  and  the  fibula.  Barden- 
hauer  successfully  split  the  fibula 
at  its  lower  end,  freshened  the 
lateral  surfaces  of  tbe  astragalus, 
and  implanted  the  latter  in  the 
cleft  between  the  fragments  of  the 
fibula. 

If  the  condition  has  been  left 
untreated  during  the  first  years  of 
life,  amputation  and  the  use  of  a 
prothetic  apj^aratus  are  the  best 
resources. 

Cong-enital  Defects  of  the 
Fibula. — The  lower  part  of,  or  the 
entire  fibula  may  be  absent  at 
birth.  In  such  cases  the  foot  is 
in  the  position  of  marked  valgus, 
and  at  the  ankle  the  external 
malleolu.s  is  wanting.  If  the  tibia  is  intact,  the  knee- 
joint  may  cither  bo  normal  or  the  external  lateral  ligament, 
the  patella,  or  the  crucial  ligaments  may  be  wanting,  and  the 
little  toe  is  commonly  absent,  or  several  of  the  outer  toes,  witli 
or  without  the  corresponding  metatarsal  bones,  may  be  missing. 

In  many  instances  of  congenital  absence  of  the  fibula  there 
is  at  the  lower  part  of  the  tibia  a  sharp  bend,  with  its  con- 
vexity looking  forwards,  and  on  the;  sumniil,  of  iJio  bend  is  a 
scar-like  depression. 


Fig.  171.— Coiigeuital  Ateeuce  of 
tlie  Tibia.  {ClnUon  :  Trcres'x 
"  Si/s/ein  of  Sifiy/eri/.^^) 
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Causation. — Hoii'a,  who  has  excised  and  examined  the 
scar  in  one  of  these  cases,  found  its  structure  was  only  com- 
patible with  its  having  been  caused  by  pressure  from  without. 
He  regards  it  as  probably  the  result  of  the  pressure  of  an 
amniotic  band.  Comparing  the  marked  equino-varus  present 
in  cases  of  absence  of  the  lower  part  of  the  tibia  with  the 
marked  calcaneo- valgus  in  cases  of  absence  of  the  lower  part  of 
the  fibula,  it  is  probable  that  both  defects  are  the  result  of  the 
foot  being  j)ressed  up  against  the  inside  of  the  leg  in  one  case, 
and  against  the  outer  side  in  the  other.  In  these  gi-ave 
defects  it  is  clear  that  the  deformity  must  be  determined  at  a 
very  early  stage  of  development.  The  causation  of  the  scar- 
like mark  is  in  my  opinion  the  same  as  that  of  the  thinning 
of  the  skin  on  the  outer  side  of  the  foot  in  severe  congenital 
equino-varus. 

Treatment — In  the  early  months  of  life  an  internal  metal 
splint  should  be  applied,  and  the  limb  rubbed  twice  a  day. 
When  the  child  begins  to  attempt  to  walk,  a  valgus  shoe  may 
be  applied.  AVhen  the  patient  is  two  or  three  years  old,  osteo- 
tomy may  be  performed  in  those  cases  where  there  is  a  sharp 
bend  in  the  tibia.  When  adult  life  is  reached,  Bardenhauer's 
operation  of  splitting  the  lower  end  of  the  tibia  and  forcing 
the  astragalus  into  the  cleft  thus  made,  may  be  adopted.  The 
foot  should  be  put  up  in  the  position  of  equmus  at  the  end 
of  the  operation,  so  that  the  shortness  of  the  limb  may  be 
compensated  for. 

Rachitic  Deformities  of  the  Long  Bones  of  the  Lower 
Limbs.  —  The  diminished  resistance  of  bone  affected  by 
rickets  is  most  frequently  evidenced  by  alterations  in  the 
form  of  the  leg  bones.  The  femur  and  bones  of  the  foot 
are  also  very  often  affected,  and  no  part  of  the  skeleton 
is  exempt.  Even  when  no  obvious  deformity  is  produced 
the  disease  may  be  evidenced  by  diminished  growth  of  the 
bones  in  length. 

The  bending  is  produced  by  two  forces,  acting  separately 
or  in  conjunction.  These  are  1,  Muscular  traction  ;  2,  the 
weight  of  the  body.  The  first  factor  may  produce  a  deformity 
even  before  a  child  has  ,  commenced  to  wallc.  The  more 
marked  curves  are  formed  after  the  age  of  one  year,  and 
are  caused  by  the  weight  of  the  body  in  Avalking  and 
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standing.  The  commonest  of  these  curves  is  due  to  a  yield- 
ing of  the  whole  of  the  shafts  of  the  tibia  and  fibula  in 
an  outward  direction.  Not  infrequently  the  tibia  and  fibula 
bend  forwards,  the  summit  of  the  curve  beina^  at  the  loAver 
part  of  the  leg,  the  anterior  border  of  the  tibia  standing  out 
sharply.  The  outward  general  bend  of  the  leg  bones  is  often 
combined  with  the  forward  bend. 

A  sharp  bend  convex  outward  about  the  meeting  of  the 
middle  and  lower  thirds  of  these  bones  is  also  a  familiar 
appearance.  When  this  localised  outward  bend  is  unilateral 
a  radiogi-aph  -will  probably  show  it  to  have  the  characters  of 
a  green-stick  fracture,  though  no  history  of  injury  can  be 
obtained.  With  the  outward  curve  of  the  leg  bones  severe 
flat-foot  may  be  present. 

One  of  the  less  common  rachitic  deformities  of  the  tibia 
is  due  to  the  formation  of  a  backward  bend  between  the 
upper  epiphysis  and  the  shaft.  This  condition  simulates 
genu  recurvatum. 

Period  of  Life. — Most  commonly  beginning  in  infancy, 
before  the  age  of  two  years,  rachitic  deformities  may  make 
their  first  appearance  about  puberty  or  even  later.  Genu 
valgum,  for  instance,  is  very  frequently  first  developed  between 
the  ages  of  six  and  ten  years. 

The  Seat  of  the  Change  in  the  Bones. — The  normal  physio- 
logical gi-owth  of  the  long  bones  and  the  changes  produced  by 
rickets  in  the  normal  structure  of  bones  have  already  been 
discussed  and  only  need  be  mentioned  here  in  connection 
Avith  the  clinical  varieties  and  admixtures  of  rachitic 
deformity.  These  are  rendered  somewhat  difficult  of  exact 
definition  by  reason  of  the  mixture  of  popular  and  scientific 
tenris  applied  to  them.  Some  writers  give  lists  of  s3monyms 
for  the  chief  varieties  of  rachitic  deformity  of  the  lower 
limbs  in  which  popular  and  scientific  terms  are  given  equal 
prominence. 

In  some  such  categories  the  terms  "  bow-leg "  and  genu 
vanun  are  u.sed  as  synonymous  in  meaning.  Now  the  term 
"bow-leg"  is  perhaps  most  conuiionly  appHed  to  a  condition 
in  which  there  is  outward  bowing  of  the  leg  bones  witiiout 
any  genu  varum  in  the  strict  sense,  there  being  no  outwardly 
salient  angle  at  the  knee.    It  will  be  convenient  hero  to 
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attempt  a  definition  of  the  commoner  rachitic  deformities 
of  the  lower  limbs.  Macewen*  observes :  "  In  the  normal 
limb  a  line  drawn  from  the  head  of  the  femur  to  the 
middle  of  the  ankle-joint  passes  through  the  centre  of  the 


Fig.  172.— Diagram  sliowing  the  Fig.  173.— Diagi-am  showing  the 

Nature  and  Degree  of  Geuu  Nature  and  Degree  of  Genu 

Valgum.    {Maceiven.)  _  Varum,  {jlfdccnrii.) 

knee-joint;  in  knock-knee  the  middle  of  the  knee-joint  is 
thrown  to  the  inner  side  of  this  line."  In  genu  varui]i  the 
converse  of  this  holds  good,  and  hence  we  arri^•e  at  the 
following  definitions : — 

Genu  Valgum  is  the  deformity  in  which  a  line  drawn 

*Tor  the  use  of  Fis's.  172,  17.".  and  174,  Ihave  Trof.  Macewen's  kind  punnissi.m. 
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froui  the  head  of  the  femur  to  the  middle  of  the  ankle-joint 
passes  external  to  the  centre  of  the  knee-joint  (Fig.  172). 

Geim  Varum  is  the  converse  of  genu  valgum,  namely,  the 
deformity  in  which  a  line  drawn  from  the  head  of  the  femur 
to  the  middle  of  the  ankle-joint  passes  internal  to  the  centre 
of  the  knee  (Fig.  173). 

As  an  illustration  of  the  confusion  caused  by  the  lists  of 


Fig.  17-t.— Combination  of  Genu  Valgum  and  External  Tibial  Curves, 
or  Tibial  "Bow-leg."  (Maceweii.) 

synonyms  already  alluded  to,  the  common  combination  of 
genu  valgum  with  outward  bowing  of  the  leg  bones  may  be 
given  (see  Fig.  174).  In  this  instance,  if  "bow-leg"  be  taken 
a.s  the  equivalent  of  "genu  varum,''  there  would  be  two 
mutually  exclusive  conditions,  genu  varum  and  genu  valgum, 
present  together  in  the  same  limb.  Similarly,  external 
femoral  curves  may  be  associated  with  genu  valguu),  as 
shown  in  Fig.  175.  Both  genu  valgum  and  genu  varum 
inay^  he  produced  by  diflferent  anatomical  changes,  as  will 
be  discu.ssod  more  fully  later  (p.  226  et  aeqq. ;  p.  24>1  et  seqq.). 
As  far  as  instrumental  treatment  is  concerned  it  does  not 
matter  whether  the  anatomical  changes  arc  situated  at  the 
upper  end  of  the  tibia  or  the  lower  end  of  the  feumr,  or 
)n  both  these  situations,  but  in  view  of  operative  treatment 
which  is  required  in  .some  cases  owing  to  neglect  of  early 
treatment,  it  is  advisable  to  distinguish  lietwcen  tibial, 
JkmoiuI,  and  tihio-femorat  genu  valginn,  or  genu  varufn,  as 
I' 
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the  case  may  bs.  Among  the  commoner  rachitic  deformi- 
ties of  the  long  bones  of  the  lower  extremity  are  anterior 
curves  of  the  femur  or  tibia ;  the  latter  is  frequently  associ- 
ated with  genu  valgum.  In  severe  cases  of  rickets  S-shaped 
curves  of  the  femur  are  common. 

It  is  necessary  to  use  a  some- 
what extensive  terminology  in  order 
to  speak  with  precision  of  even  the 
commoner  rickety  curves  in  the 
shafts  of  the  bones  of  the  lower  limbs. 
The  more  useful  of  the  terms  and 
their  abbreviations  are:— 


External  tibial  curve  .  . 
Anterior  tibial  curve  ... 
Antero-external  tibial 

curve  ... 
External  femoral  curve... 
Anterior  femoral  curve  . . . 
Antero  -  external  femoral 

curve 


E.  T.  C. 

A.  T.  C. 

A.-E.  T.  C. 
E.  F.  C. 
A.  F.  C. 

A.-E.  F.  C. 


Fig.  175.— External  Femoral 
Curves  associated  ■with. 
Genu  Valgum. 

(From  a  cast  ill  the  Museum 
of  the  City  of  London  Or- 
thopwdic  Hos2ntal.) 


Coxa  Vara,  a  not  uncommon 
rachitic  deformity,  though  it  received 
its  designation  as  late  as  1889,  is  due 
to  an  alteration  in  the  direction  of 
the  neck  of  the  femur.  In  its 
mode  of  production  it  is  similar  to 
genu  varum,  i.e.  it  results  from  an 
alteration  in  the  growing  bone  at  the  junction  of  epiphysis 

and  diaphysis.  ,    ,    ,  ,      »     j  u 

Another  rachitic  deformity  is  termed  "back-knee,  and  it 
depends  on  a  receding  angle  being  formed  between  the 
epiphysis  and  the  juxta-epiphyseal  parts  of  the  shafts  of 

the  femur  or  tibia  near  the  knee.  r  f^rl 

Genu  Y^\gum.-Anatoviy.-In  a  case  of  uncomplicated 
..enu  valgum  of  the  femoro-tibial  type  our  knowledge  of  the 
mode  of-  growth  of  bones  and  of  the  pathological  change 
in  rickets  would  lead  us  to  look  for  f^YV^fTZ^ 
the  juxta-epiphyseal  areas,  that  is,  in  the  shafts  of  the  bones, 
rather  than  the  epiphyses. 
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A  most  Gurcful  examination  of  a  case  of  genu  valgum 


changes 
compre- 
seen  in 


adolescentium  has  been  pubhshed 

ington    in    the    Transactions  of 

the  Royal  Academy  of  Medicine 

in    Ireland,   1896,   and    by  the 

courtesy  of  the  author  and  of  the 

Council   of  the   Academy  I  am 

allowed  to  reproduce  in  Fig.  176 

the  appearance  of  the  bones  in 

this  case.     On  reference  to  the 

figure   it  will    be  seen  that  the 

epiphyseal  cartilage  at  the  lower 

end  of  the  femur,  and  in  a  slighter 

degree  that  at  the  upper  end  of 

the     tibia,    show     the  chang-es 

characteristic  of  rickets 

that    render    easy  of 
hension  the  deformity 
the  bones   at  the  knee-joint,  of 
which  the  clinical  expression  is 
genu  valgum. 

As   Dr.   Symington  observes: 
"It  has  been  frequently  asserted 
that  in  cases  of  knock-knee  the 
internal    condyle    is  abnormally 
increased  in  length,  but  MikuHcz 
has  endeavoured  to  show  that  this 
IS  not  the  case,  the  marked  promi- 
nence of   the    internal  condyle 
being  due  to  an  increased  growth 
of  the  inner  part  of  the  lower  end 
of  the  femoral  diaphysis,  so  that 
the  epiphyses  is   placed  against 
a  .surface  looking  obliquely  down- 
wards and  outwards.    It  is  evident 
that    this    point    can    only  be 
detenriincd  with  accuracy  by  the 
examination  of  the  femur  in  cases  of  knock-knee  before  the 
epiphy.seal  cartilage    has  become   ossified,   and,  preferably, 
shortly   before    adult   life,   when    the   cartilage    is  fhin." 


Fig.  170.— The  BoiiOH  in  a  case  of 
GeiiuValguiiitliatbcgaiuluriiig 
Adolesceuce.  {Symington.) 
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Symington  found  that  there  was  in  this  case  no  elongation 
of  the  internal  condyle  and  no  shortening  of  the  external. 
The  shaft  of  the  bone  was  not  excessively  curved,  so  that 
the  excessive  downward  projection  of  the  inner  condyle 
(this,  when  the  femoral  shaft  was  held  vertical,  amounted  to 
one  inch  against  a  quarter  of  an  inch  in  a  normal  bone)  was 
due  to  an  increased  growth  of  the  inner  side  of  the  diaphysis 
— a  result  in  accord  with  the  observations  of  Mikulicz. 

The  condition  of  the  tibia  as  described  by  Symington  is 
noteworthy:  "An  examination  of  the  tibia  showed  that  it 
contributed  even  more  than  the  femur  to  the  production  of 
the  in-knee  deviation,  and  that  this  was  due  entirely  to  an 
excessive  growth  of  the  inner  side  of  the  upper  part  of  its 
diaphysis.  Thus,  with  the  shaft  vertical,  the  inner  edge  of  the 
upper  surface  of  the  tibia  projected  one  inch  and  an  eighth 
above  the  level  of  the  outer  edge,  and  on  coronal  section  the 
epiphysis  was  rather  thinner  on  the  inner  than  the  outer  side." 

These  results  are  entirely  in  accord  with  my  own  patho- 
logical and  clinical  observations.  There  is  one  point  in  the 
terminology  of  the  above  account  which  requires  some  definition. 
It  is  the  expression  "  excessive  growth."    The  growth  on  the 

inner  side  of  both  femur 


and    tibia    in    the  juxta- 
epiphyseal  regions  at  their 
knee-joint  extremities  is  in 
excess  of  that  at  the  outer 
aspect  of  the  same  parts. 
This,  however,  may  be  due 
to  some  arrest  of  growth  at 
^^^^^      the  outer  part  of  the  bones, 
-—■^K^^       and  so   be   rather  relative 
^^^^^       than  absolute.    Good  radio- 
1       graphs  are  helpful  in  giving 
1      an  idea  of  the  anatomical 
^jB^     changes     present    in  any 
given  case. 

Tibial  Spines.  —  Knob- 
like or  pointed  bony  pro- 
infrequently  to  be  found  at  a  variable 


Fig.  177.  — Kadiogi-apli  showing  Uni- 
lateral Genu  Valgum.  {Coxeter  ami  Son.) 


jections  are  not  .       .  r   ,      -i  • 

distance  below  the  internal  tuberosity  of  the  tibia. 
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are  rare  in  adolescent  cases,  and  only  arise  when  the  patient 
has  walked. 

Cases  of  unilateral  genu  valgum  serve  to  give  at  once  a 
comparison  of  the  normal  with  the  condition  of  genu  valgum. 
Thus,  in  Fig.  177,  the  bones  at  left  (apparent  right)  knee  are 
normal,  whilst  those  on  the  other  side  show  a  marked  amount 
of  genu  valgum.  It  will  be  observed  that  in  the  normal  knee 
a  Hue  passing  through  the  lowest  parts  of  the  condylar 
surfaces  of  the  femur  is  fairly  horizontal,  whilst  a  similar  line 


Fig.  178.— Eeduced  Tracings  of  the  Limbs  of  a  Child  aged  two  years. 

A,  at  the  beginning  of  treatment  by  splints  and,  B,  after  two  months'  treatment  on  the 

ambulant  plan. 

on  the  side  affected  Avith  genu  valgum  inclines  dovmwards 
and  inwards. 

When  the  lower  limbs  are  vertical  and  parallel  the 
obliquity  of  the  line '  drawn  through  the  lowest  parts  of  the 
condylar  surfaces  of  the  tibia  may  bo  taken  as  a  measure  of 
the  femoral  part  of  the  deformity,  since  it  shows  the  degree 
to  which  the  internal  condyle  projects  below  the  external. 

In  radiographs  of  younger  patients  the  epiphyseal  cartilages 
are  represented,  and  information  is  afforded  as  to  the  seat  of 
the  alteration  in  form  of  the  bones.  Thus,  in  Fig.  177,  on 
the  right  (apparent  left)  side  a  line  skirting  the  shadow  of  the 
lowest  part  of  the  femoral  diaphysis  is  slightly  less  oblique 
mwards  than  a  line  joining  the  lowest  part  of  the  two  condyles, 
and  in  so  far  would  point  to  some  elongation  of  the  inner 
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condyle  as  maintained  by  Macewen.  Ordinary  radiographs, 
however,  afford  only  approximate  images  of  the  bones,  and 
though  they  serve  to  give  general  information,  are  not  to  be 
made  the  basis  of  mathematical  deductions  unless  compli- 
cated precautions  are  taken.  For  this  reason  it  is  preferable 
to  study  anatomical  preparations  before  forming  definite 
conclusions.  It  will  be  observed  in  Fig.  184  that  the  upper 
third  or  more  of  the  tibia  curves  outwards. 

Measurement  of  the  amount  of  Genu  Valgum. — In  young 
children  this  is  best  done  by  drawing  a  rough  outlme  of  the 
limb,  as  shown  in  Fig.  178,  A  B.  This  rough  record  can"  be 
made  by  directing  the  patient  to  stand  up  with  the  knees 
together  and  measuring  the  distance  between  the  two  internal 
condyles.  More  accurate  measurement  is  best  done  by 
Macewen's  method.  The  patient  is  placed  upon  the  back  on 
a  firm,  level  surface.  A  hne,  parallel  to  the  axis  of  the  trunk, 
is  drawn  from  the  lower  border  of  the  internal  condyle.  From 
the  tip  of  the  internal  malleolus  and  perpendicular  to  this  a 
line  is  drawn.  The  ratio  of  these  two  lines  expresses  the 
amount  of  deformity  present.  For  practical  purposes  the  first 
method  is  most  useful. 

Mode  of  Examination.^The  patient  should  be  examined 
with  the  knees  extended,  because  in  most  cases  the  outward 
deviation  of  the  tibia?  disappears  when  the  knee-joints  are 
flexed.  This  is  partly  explained,  as  Bradford  and  Lovett 
observe,  by  the  natural  supposition  that  though  the  lower 
surjaces  of  the  condyles  are  on  different  levels,  yet  their 
backward  projection  is  unaffected:  when  the  upper  end  of 
the  tibia  is  altered  in  form  and  contributes  to  the  defornuty, 
the  genu  valgum  persists  even  in  the  flexed  position ;— and 
partly  from  the  fact  that  when  the  knee  is  bent  the  hip  is 
nearly  always  similarly  flexed,  and  at  the  same  time  there  is 
some  outward  rotation  of  the  femur,  ^vhich  naturally  tends  to 
bring  the  heels  together. 

The  explanation  of  this  phenomenon  advanced  by  Hueter 
and  Girard  was  that  this  was  due  to  the  form  of  the  con- 
dyles—i.e.  that,  whilst  their  relative  vertical  depth  was 
altered,  their  posterior  parts  were  relatively  unchanged. 
Mikulicz,  having  shown  that  there  was  usually  practically 
no  alteration  in  the  form  of  the  condyles,  pointed  out  that 
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the  apparent  disappearance  of  deformity  was  the  result  of 
a  compensatory  outward  rotation  of  the  hip-joints  that 
accompanies  the  flexion. 

In  genu  valgum  the  knee-joint  is  fi-equently  capable  of 
hyper-extension,  and  the  leg  of  abnormal  external  rotation 
at  the  knee.  Abnormalities  in  the  form  of  the  bones  at 
the  knee  as  well  as  laxity  of  ligaments  best  explain  these 
phenomena.  In  unilateral  genu  valgum  there  is  often  short- 
ening of  the  limb. 

ComplicatioTis  of  Genu  Valgum. — Flat-foot  in  rickety 
children  is  a  very  common  accompaniment  of  slight  genu 
valgum.  The  reasons  for  this  association  are  not  far  to  seek. 
The  same  causes  tend  to  produce  the  two  conditions.  Mus- 
cular weakness  and  the  posture  assumed  in  consequence  of 
this  weakness  ;  softness  of  bones  and  ligaments,  whether  from 
rickets  or  osteo-arthritis,  act  equally  in  producing  the  two 
conditions.  Flat-foot,  ho.wever,  does  not  form  a  necessary 
part  of  genu  valgum  :  on  this  point  Macewen^  observes  :  "  At 
the  outset  of  this  affection  [genu  valgum]  there  is  a  tendency 
for  flat-foot  to  form,  and  it  actually  does  take  place  when  the 
whole  muscular  system  is  lowered.  In  such  cases,  however, 
the  patient  walks  Avith  difficulty  or  not  at  all.  As  the  patient 
gains  strength,  the  knock -knee  continumg,  the  ankle  and  foot 
assume  the  typical  form.  If  flat-foot  did  pertain  to  Imock- 
knee,  the  foot  would  have  little  hold  on  the  ground  ;  it  would 
be  liable  to  slip  sideways.  In  order  to  prevent  this  sli^jping, 
the  muscles  of  the  leg  and  foot  exert  themselves,  an  attempt 
is  made  to  gi-asp  the  floor,  with  the  result  of  causing  the  out- 
side of  the  foot  to  come  to  the  ground  and  the  instep  to  be 
made  higher.  The  boot  worn  by  a  typical  knock-kneed 
person  is  twisted  inwards,  the  convexity  corresponding  to  the 
ankle  being  towards  the  outer  side  ;  the  outer  aspect  of  the 
heel  is  always  worn  more  than  the  inner." 

The  association  of  tibial  bow-leg  with  genu  valgum  has 
already  been  reiriarked  upon.  In  genu  valgum  lateral  curva- 
ture of  the  spine  from  obliquity  f)f  the  pelvis  is  not  un- 
cofnmon,  for  the  deformity  is  usufill^'  worse  on  one  side 
than  upon  the  other.  The  femur  likewise  is  frequently 
bowed  forwards. 

•  Macewen,  "  Osteotomy,"  p.  35. 
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^Etiology. — The  predisposing  cause  of  knock-knee  is 
in  most  cases  rickets.  A  few  cases  of  congenital  genu 
valgum  have  been  observed.  The  two  or  three  cases  that 
have  come  to  my  own  notice  have  been  obviously  intra- 
uterine pressure-effects  altin  to  congenital  dislocation  of 
the  knee.  Traumatism  and  suppurative  arthritis  of  the 
knee  may  also  cause  the  deformity.  Numerous  rickety 
infants  who  have  never  walked  may  have  marked  knock- 
knee.  In  such  cases,  either  the  proliferative  growth  at 
the  inner  side  of  the  lower  femoral  and  upper  tibial  epi- 
physeal planes  has  occurred  to  a  greater  extent  than  it  has 
on  the  outer  side,  or  this  proliferation  is  diminished  to  a 
greater  extent  on  the  outer  than  on  the  inner  side  by  the 
stronger  action  of  the  biceps  muscle  as  compared  with  that 
of  the  inner  hamstrings.  In  the  majority  of  cases,  however, 
the  deformity  is  of  less  uncertain  origin.  It  is  directly  pro- 
duced by  the  weight  of  the  body  in  standing  or  walking- 
In  the  erect  posture,  with  the  heels  together,  the  weight 
of  the  body  is  transmitted  through  the  knee-joints  midway 
between  the  condyles.*  A  line  let  fall  from  the  summit  of 
the  head  of  the  femur  to  the  middle  of  the  lower  articular 
surface  of  the  tibia  passes  between  the  condyles,  and  has  been 
termed  by  Mikulicz  the  "direction-line."  In  genu  valgum 
this  line  Mis  external  to  its  normal  position,  and  in  marked 
cases  it  falls  outside  the  joint  altogether. 

In  order  to  stand  erect,  with  the  feet  close  together,  the 
muscles  of  the  lower  limbs  and  trunk  must  be  in  a  state  of 
activity  in  order  to  preserve  the  balance  of  the  body.  When 
the  muscles  are  weak,  as  they  are  in  rickets,  a  person  stands 
with  the  feet  far  apart,  so  that  the  supporting  base  is  widened. 
In  this  position  {see  p.  16)  vertical  growth  of  tissue  is  en- 
couraged by  diminished  pressure  on  the  inner  aspect  of  the 
knee,  whilst  the  converse  holds  good  for  the  outer  aspect. 
It  thus  follows  that  the  growth  of  the  upper  ends  of  the 
diaphyscs  of  the  tibiie,  or  the  lower  ends  of  those  of  the 
femora,  or  both,  may  be  increased. 

S>jm2ytoms.— On  looking  at  a  person  alfected  with  knock- 
knee'  of  marked  degree  the  straddling  carriage  and  gait  are 

*  Some  observers  consider  that  the  line  of  gravity  passes  normally  just 
outside  the  centre  of  the  Icnee-joint,. 
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striking;  in  slight  cases  a  closer  inspection  is  required.  In 
standing,  the  patient's  knees  are  unduly  prominent  at  the 
inner  side. 

In  cases  of  genu  valgum  the  patient,  in  order  to  avoid  the 
knees  coming  together,  abducts  the  thighs  alternately  in 
walking,  givmg  at  each  forward  step  of  the  advancing  limb 
an  outward  swing  which  is  very  conspicuous.  If  the  deformity 
is  very  severe  the  knees  form  a  lozenge-shaped  interval,  one 
knee  being  crossed  behind  the  other,  and  then  walking  is 
extremely  difficult.  In  some  cases,  besides  the  alteration  m 
the  direction  of  the  legs,  there  is  an  outward  (more  rarely 
an  inward)  rotation  of  the  tibia. 

Prognosis. — As  in  other  rachitic  affections  the  question 
of  spontaneous  recovery  must  be  considered.  The  greater 
frequency  with  Avhich  knock-knee  is  seen  in  children  as 
compared  with  adults  is  sometimes  taken  as  an  argument  to 
prove  that  most  cases  of  genu  valgum  recover  spontaneously. 
As  an  answer  to  this  proposition,  Whitman  counted  the 
number  of  cases  of  knock-knee  in  2,000  male  adults  he  met 
consecutively  in  the  streets  of  Boston.  They  amounted  to 
thirty-two.  Another  consideration  is  that  in  almost  every 
severe  case  the  surgeon  will  hear  from  the  mother  that  she 
had  been  assured  that  the  child  would  "  grow  out  of  it,"  or 
she  would  have  had  the  child  treated  for  the  condition.  No 
reliance  is  to  be  placed  upon  a  natural  recovery  from  the 
deformity.  In  children  under  five  or  six  years  genu  valgum 
is  easily  and  certainly  corrected  by  the  simplest  apparatus,  and 
if  the  treatment  is  begun  whilst  the  disease  is  still  in  progress 
there  will  be  not  the  least  necessity  for  operative  measures. 

Treatment. — As  in  all  rachitic  aft'ections  the  general 
treatment  must  be  attended  to,  for  the  local  condition  is  but 
an  indication  of  the  general  disease.  The  great  majority  of 
cases  can  be  treated  without  confining  the  patient  to  bed ; 
only  when  rickets  is  severe,  as  shown  by  great  weakness, 
emaciation,  and  great  enlargement  of  the  epiphj^scal  regions 
of  the  bones,  the  patient  must  be  confined  to  bed  until  the 
general  condition  is  sufficiently  improved.  In  the  majority 
of  cases  the  children  arc  sturdy  and,  if  the  genu  valgum 
is  their  only  couqjlaint,  are  much  better  treated  by  the 
ambulant  method  from  the  first. 
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The  apparatus  required  is  simple  to  a  degree  and  has  been 
already  referred  to  (pp.  75-78). 

The  best  method  of  applying  splints  for  genu  valgum  is 
shown  in  Fig.  185.  It  will  be  noted  that  the  upper  band  does 
not  pass  across  the  front  of  the  body.  The  essential  points  are, 
that  the  knee-joints  must  be  kept  extended,  and  that  the  treat- 
ment must  be  applied  night  and.  day.  Hoffa  recommends 
Thomas's  splints,  shown  in  Fig.  179.  Where  the  patient's  cir- 
cumstances allow,  I  usually  advise  the  use  of  a  steel  apparatus, 
with  ring-catches  at  the  knee,  by  day,  and  simple  splints  by 
night,  the  limbs  being  douched  and  rubbed  twice  daily.    As  a 


Fig.  179.— Thomas's  Spliats  for  Geuvi  Valgum.  {Bofa.) 


record  of  the  progress  of  a  case  tracings  of  the  limbs,  made  as 
suggested  by  Bradford  and  Lovett,  are  very  useful.  The 
patient  sits  on  a  sheet  of  paper  with  the  legs  extended,  knees 
close  together,  and  feet  pointing  upward,  and  then  with  a 
pencil  held  vertically  and  close  to  the  limb,  the  surgeon  traces 
the  outlines  of  the  parts.  Such  tracings  when  dates  are  re- 
corded also  serve  to'  record  the  rate  of  progress  (Fig.  178). 

The  method  of  treatment  by  recumbency  is  thus  described 
by  Mr.  H.  S.  Collier 


•H.  S.  Collier,  SI.  Mfii  i/'.s  Hospital  GitzctI,;  Apvil,  1898,  p.  52. 
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I  sbo-.v  you  the  splints  which  are  in  use  in  the  out-patients'  room  at 
Great  Oiinond  Street  Children's  Hospital,  for  most  rachitic  deformities 
of  the  lower  limbs. 

Each  consists  of  a  light  padded  board  to  be  applied  to  the  outside  of 
the  pelvis  and  lower  limb.  Its  upper  end  is  on  a  level  with  the  crest  of 
the  ilium,  and  its  lower  end  reaches  three  inches  below  the  foot.  A 
splint  is  applied  to  each  lower  limb.  A  webbing  band  connects  the 
upper  ends  of  the  two  splints,  both  in 
front  and  behind  the  pelvis  ;  a  second 
band  passes  from  the  splint  round  the 
middle  of  the  thigh,  a  third  round  the 
middle  of  the  leg,  and  a  T-shaped  strap 
connects  the  foot  with  the  splint. 

This  arrangement  does  not  abso- 
lutely oblige  the  child  to  remain  supine, 
but  as  it  becomes  irksome  in  the  sitting- 
up  posture,  the  child  is  not  likely  to  sit 
for  long  at  a  time. 

The  splints  are  removed  twice  a  day 
so  that  the  nutrition  of  the  limb  may  be 
aided  by  friction  with  oil  or  with  salt 
water. 

For  how  long  must  the  "restraining 
treatment  be  continued  1 

In  the  minor  degrees  of  deformity, 
six  months'  splinting  may  suffice.  In 
the  more  severe  cases  two  or  even  three 
years  may  be  required. 

The  pro.spect  of  such  a  long  process 
may  make  you  hesitate  to  recommend 
such  a  course  of  treatment,  but  you  will 
not  err  if  you  will  bear  in  mind  that  the 
alternative  measures  are  almost  sure  to 
be  followed  by  relapse,  unless  the  same 
tedious  .splinting  be  insisted  upon. 

Children     adapt    themselves  very 
ea.sily  to  circumstances,  soon  become 
reconciled  to  the  splints,  and  their  general  health  does  not  suffer  to  any 
great  extent  from  interference  with  their  normal  activity. 

Hueter  at  one  time  tried  fixing  the  knee  in  the  flexed 
position  on  the  supposition  that  since  the  deformity  disappears 
in  the  flexecl  position,  it  might  be  cured  by  lixation  of  the 
limb  in  that  j)Ositioii.  This  ])lan,  after  patient  trial,  was  found 
to  bo  highly  unsatisfactory. 

Bradford  and  Lovett  record  that  they  tried  Rush  ton 
Parker's  phm  f)f  treating  knock-knee  by  raising  the  inner 


I  I,-;.  .  M'.  J .luL;iapii  of  the 
Legs  of  a  Girl,  aged  iiineyeai-s, 
who  had  severe  Genu  Valgum 
and  Anterior  Tihial  Ciu-ves  on 
both  sides.  From  the  i)osition 
of  theLimbsthe  Genu  Valgum 
shows  best  on  the  right,  the 
Anterior  Tibial  Curve  best  on 
the  left  side. 
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border  of  the  boot.  They  found  that  no  rehance  could  be 
placed  upon  the  plan.  In  conclusion,  the  Avords  of  these 
authors  may  be  quoted :  "  Mechanical  treatment,  it  has  been 
said,  is  of  two  kinds.  The  old-fashioned  method  was  to  confine 
the  child  to  the  bed,  or  to  some  retentive  apparatus,  while 
modern  treatment  allows  and  encourages  locomotion." 


Fig.  181.  —  Photograph  of 
the  Legs  of  a  Girl,  aged 
eight  years,  showing  severe 
Genu  Valgum,  before 
Maceweu's  Operation. 


Fig.  182.— The  Case  illus- 
trated is  Fig.  181  thi'ee 
mouths  after  Macewen's 
Operation. 


Among  some  hundreds  of  cases  of  genu  valgum  in  young 
children  I  have  only  had  occasion  to  recommend  recum- 
bency in  two  or  three  instances,  and  in  these  for  a  short 
time  only,  on  account  of  some  complication. 

Operative  Treatment— l^lxi^  is  only  necessary  when 
mechanical  treatment  has  been  neglected,  i.e.  when  the 
deformity  has  been  allowed  to  persist  until  the  bones  have 
become  hard.  In  genu  valgum,  oftener  than  in  any  other 
condition,  are  unnecessary  operations  performed.  It  is 
impossible  to  give  any  age-limit  for  the  operation,  since 
rickets  and  genu  valgum  may  not  begin  until  a  person  has 
reached  adolescence,  or,  on  the  contrary,  rickets  may  have 
ceased  and  the  bones  have  become  hard  by  the  age  of  eight 
or  ten  years.     For  my  own  part  I  try  to  avoid  osteotomy 
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whilst  rickets  is  in  progress,  and  I  seldom  perform  it  on  a 
child  under  eight  years  of  age. 

The  only  operations  that  need  be  considered  are  Macewen's 
and  the  Reeves-Ogston  operations,  and  osteotomy  of  the  tibia. 
Macewen's  supra-condylar  osteotomy  has  been  described  already 
(p.  110).  A  few  fatalities  and  accidents  have  been  reported, 
Macewen  attributes  most  of  them  to  faulty  operating,  e.g. 
(1)  slipping  of  the  chisel  from  its  being  loosely  held;  (2) 
dnecting  the  chisel  too  much  in  a  backward  direction  when 
dividing  the  posterior  layers  of  the  bone ;  (3)  by  the  use  of 
too  broad  an  osteotome.    Fat  embolism  also  has  occurred. 

Seeing  that  in  most  cases  the  chief  deformity  lies  to  a 
considerable  extent  in  the  tibia,  Macewen's  operation  cannot 
rectify  the  deformity  present,  but  it  rather  compensates  for  it 
by  the  addition  of  another  deformity  in  the  femur.  Schede 
introduced  osteotomy  of  the  tibia  and  fibula  just  below 
the  level  of  the  tuberosity  of  the  tibia.  When  the  de- 
formity is  chiefly  tibial,  this  operation  is  certainly  indicated. 
Mr.  John  Ewens,*  of  Bristol,  in  1892  advocated  removal  of  a 
wedge  from  the  inner  side  of  the  upper  part  of  the  tibia  in 
similar  cases. 

Sometimes  several  osteotomies  are  necessary  ;  thus,  in  the 
patient  whose  lower  limbs  are  shown  in  Fig.  180  I  found,  after 
dividing  the  femur  by  Macewen's  method,  it  was  necessary  to 
divide  the  tibia  below  the  tubercle  in  order  to  correct  the 
genu  valgum,  and  again  at  the  meeting  of  the  middle  and 
lower  thirds  for  the  anterior  tibial  curve. 

Ogston's  Operation. — Ogston  recommended  separation  of 
the  internal  condyle  of  the  femur  and  subsequent  correction 
of  the  deformity.  The  knee  is  flexed  and  a  narrow-bladed 
knife  is  entered  two  inches  above  the  adductor  tubercle  of 
the  femur  at  the  7niddle  of  the  inner  border  of  the  thisj-h,  and 
is  pa.ssed  downwards  and  outwards  across  the  front  of  the 
condyles,  until  the  point  reaches  the  groove  between  them 
in  the  interior  of  the  joint.  The  knife  is  then  withdrawn  and 
a  narrow-bladed  saw  is  passed  along  its  track.  The  bone  is 
then  sawn  nearly  through.  The  saw  is  then  withdrawn  and 
the  limb  forcibly  corrected. 

Reeves  modified  the  operation  by  using  a  chisel  instead 

•John  Ewens,  Provinoial  Med.  Journ.,  Jan.  1893. 
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rig..  183.— Eadiograijh  of  Genu  Valgum  in  caso  shown  in  Fig.  181  (posterior 
aspect)  before  Macewcii's  Operation.    {Co.irtiT  and  Son.) 


of  the  saw,  and  making  a  smaller  incision.  Mr.  Willett* 
recommends  the  Reeves-Ogston  operation  for  severe  cases 
of  knock-knee. 

*Willett,  JhU.  Mcil.  Joiini.,  Dee.  11,  189". 
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Fig.  IHI. — K!t(Iif)grii])li  of  (ioiiu  Valf^iiiii  in  ca.so  sliowii  in  Fig.  ISl  (|)()stonor 
asiicct)  after  Macowoii'.s  Oiiuration.    {<J(i.rcltr  iiiiil  Hon.) 

Since  this  operation  traverses  the  epiphyseal  cartilage,  it 
should  be  reserved  for  patients  who  have  passed  the  period 
of  growth. 
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Results  of  Conservative  and  of  Operative  Treatment  Com- 
pared.— In  a  considerable  number  of  patients  ranging  from 
five  to  eight  years  that  I  have  discharged  as  cured  after  from 
two  to  three  ^^ears'  treatment  by  tlie  ambulant  method,  the 
resulting  form  of  the  bones  and  the  function  of  the  knee- 
joint  has  appeared  to  me  to  be  perfect.    In  the  case  of  a 

girl  aged  eight  years  I  performed 
Macewen's  operation,  not  because 
tlie   conservative   method  would 
not  have  cured  the  patient,  but 
because  the  patient  suffered  fi'om 
excessive  shyness,  which  rendered 
frequent  visits  painful  to  her.  The 
appearances  of  the  legs  before  and 
after  operation  are  shown  in  Figs. 
181  and  182,  and  radiographs  in 
Figs.  183  and  184.    It  will  be  seen 
that  the  operation  leaves  an  altera- 
tion in  the  plane  of  the  articu- 
lating surfaces  of  the  knee-joint 
which  is  the  converse  of  that  due 
to  the  femoral  part  of  genu  valgum. 
I  have  known  cases  in  Avhich  after 
osteotomy  this  alteration  in  the 
joint-planes  made  it  impossible  for 
the  patient  to  walk,  although  the 
legs  were  straight.    Returning  to 
the  consideration  of  the  case  of 
my   patient    aged  eight,    I  will 
mention  that  she  had  still  a  slight 
degree    of    rickets.     I  therefore 
ordered  her  to  wear  the  splints  shown  in  Fig.  185  for  at  least 
a  year  after  operation.    In  this  time  the  knee-jomt  would 
become  moulded  to  its  proper  form  and  relapse  would  be 

prevented.  .     .  . 

In  my  opinion,  no  operation,  save  in  exceptional  cn-cum- 
stances,  shovdd  ever  be  done  during  the  contumance  _ot 
rickets  During  the  last  ten  years  the  medical  journals  contam 
illustrations  of  numbers  of  children  operated  on  or  genu 
valgum  between  the  ages  of  two  and  six  years.    Nearly  all 


Fig.  18.5.— Woodeu  Splints  for 

Knock-knee. 
The  upper  bandage  does  not  pass 
in  front  of  tlie  body. 
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these^  hixve,  like  early  operations  for  genu  varum,  coxa  vara 
and  similar  conditions,  been  unnecessary  operations.  Further, 
in  adolescent  cases,  so  long  as  rickets  is  active,  conservative 
treatment  by  ambulant  methods  suffices  to  cure.  Only  when, 
from  neglect  of  early  treatment,  the  bones  have  been  allowed 


to  become  hard  in  their  deformed  condition  are  operations 
required.  If  the  deformity  is  chiefly  of  tibial  origin,  osteo- 
tomy of  the  tibia*  and  fibula  is  preferable  to  Macewen's 
operation.  The  latter  is  required  when  there  is  a  femoral 
element  in  the  deformity  and  it  may  need  to  be  supplemented 
by  a  tibial  osteotomy. 

Genu  Varum. —This  deformity  has  already  been  defined 
{see  p.  225). 

tiymptono}i.—\W\\Gn  the  patient  stands  erect  with  the 
internal  malleoli  close  together  the  knees  are  separated  by 

*  Seen  paper  by  Morton  (Bristol),  HiU.  AM.  Jourii,,  1898. 
Q 
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a  greater  or  less  interval  (Fig.  186).    In  extreme  cases  the 
legs  descrihe  a  circle. 

Anatomy. — A  general  outward  bowing  of  the  shafts  of 
the  tibia  frequently,  and  a  general  outward  bowing  of  the 
shafts  of  the  femora  sometimes,  accompanies  genu  valgum. 
It  follows  that  these  deformities  may  exist  separately  or 
combined,  and  that  the  change  in  the  bones  that  determines 
genu  varum  has  its  seat  near  the  knee-joint  in  the  extremity 
of  the  femur  or  of  the  tibia,  or  of  both.  In  the  radiograph 
shown  in  Fig.  188,  the  plane  of  the  knee-joint  slopes  upwards 
and  inv?ards  or,  in  other  words,  the  external  condyle  of  the 
femur  is  at  a  lower  level  than  the  internal;  and  further, 
the  upper  surface  of  the  tibia  is  not  at  a  right  angle  with 
the  line  of  the  shaft,  the  latter  being  prolonged  upwards 
on  its  outer  side.  Thus,  in  this  case  the  condition  is  the  con- 
verse of  that  seen  in  a  feraoro-tibial  genu  valgum.  In  genu 
varum,  as  in  genu  valgum,  the  tibia  is,  as  a  rule,  more 
frequently  and  more  markedly  affected  than  the  femur ;  and 
in  many  cases  when  the  legs  are  crossed  the  femora  are  seen 
to  be  nearly  straight  (Fig.  187). 

Gausaiion.^G enu  varum  is  a  much  less  common  deformity 
than  genu  valgum,  and  in  trying  to  arrive  at  an  explanation 
of  the  occurrence  of  this  deformity  as  distinguished  from 
outward  or  forward  bowing  of  the  middle  parts  of  the  shafts 
of  the  femur  or  leg-bones,  two  considerations  must  be  taken 
into  account  :-iirst,  the  varying  degree  in  which  rickety 
changes  occur  in  the  same  bone ;  and  second,  the  habitual 
attitude  of  the  patient  in  walking  and  standing.  If  the 
softening  of  the  growing  tissue  at  the  epiphyseal  hue  is 
•greater  on  the  inner  than  the  outer  aspect  of  the  bones, 
then  genu  varum  rather  than  genu  valgum  will  be  hkel}' 

to  occur.  ^    .  , 

In  viewing  such  cases  as  that  shown  m  Fig.  18/  with  the 
legs  crossed,  the  suggestion  arises  that  a  habit  of  resting  with 
the  upper  parts  of  the  legs  crossing  may  be  the  determining 
factor  in  the  origin  of  genu  varum.  . 

Bradford  and  Lovett  observe  that  m  marked  cases  the 
patient  stands  with  the  lumbar  spine  arched  forwards  and  the 
thighs  flexed  and  slightly  rotated  out.  In  this  position  he 
line  of  gravity  would  fall  internal  to  the  knee-jomt  even  it  the 
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Fig.  188.— Ka<liograph  of  Ca«e  of  Genu. Varum  (posteiior  asiject). 
(Coxeter  md  HonC) 


shape  ot  the  bones  were  norinal.  It  seems  possible  that  this 
posture  is  rather  a  consequence  than  a  cause  of  genu  varum. 
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It  has  already  been  observed  that  a  general  outward 
bowino-  of  the  shafts  of  the  feuuir  or  les'-bones  does  not  of 
itself  cause  genu  varum,  but  when  this  deformity  is  found  in 
marked  degree  such  curves  are  usually  present  and  they  serve 
to  give  the  affected  limb  a  sinuous  instead  of  the  angular 
appearance  presented  by  a  simple  case  of  genu  valgum. 

.  In  statino-  this  view,  I  know  that  it 
is  at  variance  with  that  expressed  by 
some  of  the  most  authoritative  writers. 
Thus  Macewen  writes :  *  "  In  this  elec- 
tion of  site  which  attended  rickets  was 
found  a  probable  determining  point 
between  genu  valgum  and  varum,  as 
the  latter  would  be  associated  with 
those  cases  where  the  shafts  of  the  long 
bones  were  softened."  And  again, 
Hoff'a,t  writing  on  the  same  subject, 
observes :  "  Its  development  is  easily 
understood.  Outward  bending  of  the 
leg-bones  first  occurs.  Then  the  heads 
of  the  tibi;e  bend  more  and  more  in  an 
outward  direction,  and  so  the  lower 
ends  of  the  femora  by  their  ligamentous 
connccUon  with  the  upper  end  of  the 
leg-bones  at  the  inner  side  of  the 
knee  become  drawn  out  with  them, 
which  the  freedom  of  movement 
allowed  by  the  hip-joints  permits.  Thus 
arises  the  sickle-shaped,  outward  bend- 
ing of  the  knee-joints." 

'  The  fact  that  outward  bowing  of 
the  leg -bones  is  not  infrequently 
associated  with  genu  valgum  seems  to  me  to  oppose  the 
last  vicAv.  Genu  varum  is  pretty  often  present  on  ^  one 
side  and  genu  valgum  on  the  other  (Fig.  189).  Such 
cases  vsually  date  from  a  period  before  the  child  has 
walked,  and  are  attributable  to  pressure  of  the  legs  against 
the  body  of  the  nurse.    Thus,  when  an  infant  is  carried  on 

*  Williiim  Macewon,   loc.  cit. 
t  "  OrthopjGdic  Surgery,"  p.  (Uo. 


Fig.  189.  — The  Lower 
Limbs  in  a  Case  of 
Genu  Vai'um  and 
Genu  Valgum  occur- 
ring in  tlie  same 
Person.  . 

{From  acctst  in  tlie  Mvseum. 
of  the  City  of  London 
OrlhopmtHc  Hos^pUal.) 
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the  nurse's  left  arm,  the  child's  ris^ht  ley  will  tend  to  be 
displaced  towards  and  its  left  away  from  the  sagittal  line 
of  the  child's  hoAj. 

Diagnosis. — In  marked  cases  the  separation  of  the  patient's 
knees  when  the  feet  are  placed  together  is  at  once  apparent 
and  is  best  recorded  by  a  tracing,  as  in  knock-knee  (Fig.  190). 
The  gait  is  of  a  somewhat  rolling  character  and  may  suggest 
the  presence  of  congenital  disloca- 
tion of  the  hip.  In  every  case 
coxa  vara  must  be  looked  for. 

Prognosis.  — Though  in  some 
cases  the  deformity  is  corrected 
spontaneously,  and  this  tendency  is 
much  greater  than  in  knock-knee, 
the  considerable  number  of  cases 
of  bow-legs  seen  in  adults,*  even 
in  well-to-do  classes,  is  sufficient 
to  justify  treatment  in  OYery  case, 
since  in  sound  mechanical  treat- 
ment we  have  a  certain  cure  for 
the  outward  deviations  of  the 
femur  and    the    tibia   when  the 

patients  are  3'oung  children  in  whom  the  bones  are  grow- 
ing rapidly.  Marked  anterior  tibial  curves  are  more  difficult 
to  remedy,  yet  they  can  be  corrected  to  some  extent  by 
mechanical  treatment  and  they  can  be  jDrevented  from 
growing  worse.  In  older  subjects,  whose  bones  have  become 
hard,  osteotomy  may  be  required. 

Treatment. — Mechanical  treatment  should  be  always 
accompanied  by  daily  rubbing  and  gentle  manijjulation  of 
the  limb.  The  precise  form  of  appliance  required  uuist  be 
fuscortained  and  prescribed  for  each  case.  A  record  of  the 
progress  of  a  case  is  best  kept  by  tracings.  Examples  of  the 
appliances  most  commonly  required  may  now  be  giA^en. 

One  of  the  simplest  a])plianees  for  uncomplicated  genu 
varum    is   tliat    recommcndcfd    by    Hi'adford   and  Lovott- 
(Fig.  191).    The  u[)per  ends  of  the  irons  are  joined  together 
by  a  strap  behind  the  body,  and  a  second  strap  passes  from 

*  Roy.'il  Wfiitrnan  coiintod  in  tho  streets  of  New  York-  100  bow-lci^-gcil  men 
out  oi  2,000.    (Urailford  invl  T.nvcU.) 


Fig.  190. — Tracing  from  a 
Case  of  Genu  Vnrum. 
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near  the  upper  ends  of  the  irons  to  hold  up  the  knee-cap 
on  the  external  aspect  of  the  limb. 

In  complicated  cases  the  usual  walking  apparatus  is  to  be 
preferred.  The  iron  is  carried  from  below  the  hip-joint  behind 
the  lirab,  and  made  fixable  opposite  the  knee  by  a  "  ring- 
catch."  By  slight  modification  this 
apparatus  can  be  made  to  correct 
curves  in  the  shaft  of  the  femur  or 
the  tibia. 

Operative  Treatment.  —  Osteo- 
tomy.—  Billroth  (Langenbeck's 
"  Archiv,"  1874)  successfully  divided 
the  tibia  one  inch  below  the  spine 
for  genu  varum. 

The  seat  of  the  operation  is 
determined  by  the  summit  of  the 
convexity  in  the  bones  involved. 

The  osteotomy  may  be  trans- 
verse or  oblique,  or  a  wedge  of  bone 
may  be  removed.  In  the  case  of  a 
sharp  anterior  tibial  curve  an  ob- 
lique osteotomy  may  be  done  by 
practised  surgeons  (see  p.  112). 

Osteotomy  for  pure  genu  varum 
should  be  the  converse  of  that 
required  for  genu  valgum.  The 
cases  in  which  the  operation  is 
required  are  usually  complicated,  and  thus  several  osteo- 
tomies may  be  required  in  each  of  the  bones.  Macewen* 
writes :  "  The  outer  side  of  the  tibia  is  that  which,  theoreti- 
cally, ought  to  be  divided,  and  the  inner  portion  snapped.  It 
is,  however,  easier  to  divide  the  inner  superficial  portion  along 
with  the  outer  margin  of  the  tibia,  the  back  part  being 
divided  partly  by  a  horizontal  movement  from  the  inner  side, 
guarding  well  against  injuring  the  muscle.  The  fibula,  unless 
•  when  it '"can  be  bent  or  snapped,  requires  division.  In  operat- 
ing on  the  fibula,  an  osteotome  must  be  used  less  than  the 
breadth  of  the  bone,  otherwise  the  soft  tissues  may  be  mjured. 
...    In  division  of  the  tibia  at  its  lower  third  great  care 

*  Mncewen,  "  Osteotom.v,"  p.  H'J. 


Fig.  191. — Ambulant  Appara- 
tus for  Genu  Varum. 
{Bradford  and  Lorctt.) 
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must  be  observed  not  to  injure  the  soft  parts.  .  .  .  On 
performing  osteotomy  of  the  femur  from  the  ontside  for  genu 
varum,  the  manipulative  precautions  noticed  under  the 
criticism  of  division  of  this  bone  at  the  lower  third  for  genu 
valgum,  apply,  and  it  would  be  well  to  bear  them  in  mind. 
In  dividing  the  femur  higher  up,  such  as  at  the  middle  of  the 
shaft,  the  very  dense  layer  of  osseous  tissue  will  in  the  adult 
be  found  to  be  very  hard  and  resistant  to  the  osteotome." 

Some  surgeons  perform  osteoclasis  for  genu  varum,  but,  in 
my  opinion,  osteotomy  is  a  more  certain  measure  in  the  only 
cases  that  require  operative  treatment. 

Rachitic  Deformities  of  the  Shaft  of  the  Femur. — 
Deformities  of  the  shaft  of  the  femur  are  not  of  so, frequent 
occurrence  as  those  of  the  tibia,  but  they  are  by  no  means 
uncommon.  A  general  outward  and  a  general  forward  bend 
are  the  more  common.  These  two  may  be  combined  in  an 
antero-external  bend,  or  the  curve  may  be  S-shaped,  the 
femur  bending  outAvards  above  and  inwards  below.  When 
such  mixed  curves  are  present,  there  is  usually  found  some 
twisting  of  the  shaft  of  the  bone. 

Treatment. — The  general  indications  for  treatment  are 
similar  to  those  for  curves  of  the  leg-bones  (q.  v.). 

Outward  Curves  of  the  Leg-bones. — This  is  the  com- 
monest of  all  rachitic  curves  ia  the  limbs.  When  the  tibia  is 
very  sharply  bent  at  the  junction  of  the  third  and  lowest 
fourths  of  the  shaft,  a  radiograph  will  generally  show  that  the 
deformity  has  the  characters  of  a  greenstick  fracture. 

Treatment. — For  slight  outward  tibial  curves  the  wooden 
splints  such  as  those  used  at  the  City  of  London  OrthopoBdic 
Hospital  (see  Fig.  35)  are  all  that  is  required  ;  if  genu  valgum 
is  present  in  addition  to  the  outward  tibial  curve,  an  outside 
support  will  be  needed  besides. 

When  the  curve  is  more  pronounced,  an  internal  iron 
resting  on  the  internal  condyle  by  a  pad;  fixed  to  the  heel  of 
the  boot  in  the  usual  way,  and  acting  on  the  most  prominent 
part  of  the  outer  border  of  the  leg  by  a  broad  padded  strap,  is 
requircfl. 

Anterior  tibial  curves  are  also  readily  recognised ;  in 
pronounced  cases  there  is  a  sharp  projection  at  the  junction 
of  the  middle  and  lower  thirds  of  the  tibia,  and  the  muscles  at 
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the  back  of  the  limb  can  be  seen  to  stretch  from  the  anl^le 
upward  as  the  base  of  a  triangle,  the  other  two  sides  of  which 
are  formed  by  the  leg-bones. 

Treatment. — If  taken  in  time,  anterior  tibial  curves  may 
be  successfully  treated  by  instruments.    A  posterior  iron 

fixed  below  the  knee  and  into  the  heel 
of  the  boot,  and  making  a  bearing- 
point  for  a  broad,  softly  -  padded 
anterior  pad,  is  required. 

When  an  external  curve  is  present, 
the  addition  of  a  posterior  splint  or 
iron  to  the  internal  support  is  necessary 
(Fig.  192). 

Barton  Hopkins  *  has  advocated 
an  operation  termed  "  osteotomoclasis  " 
for  tibial  curves. 

Thus,  in  a  child  aged  three  j^ears 
the  tibise  were  half  divided  by  the 
osteotome,  and  eleven  days  later  the 
form  of  the  limb  was  corrected  hy 
means  of  an  osteoclast.  This  proceed- 
ing seems  to  expose  the  patient  to  the 
risks  of  a  second  ansesthetisation  and 
the  discomfort  of  a  second  operation, 
and  its  advantage  over  a  single  osteotomy  (which,  by  the  Avay,  is 
always  an  osteotomoclasis)  is  hard  to  see.  Certainly,  at  the 
age  of  three  the  outward  tibial  curve  for  which  the  operation 
was  done  could  have  been  readily  cured  by  instrumental 
treatment. 

Rachitic  Incurvation  of  the  Neck  of  the  Femur  or  Coxa 

Vara. — The  term  "coxa  vara"  was  first  introduced  by  E. 
Mullerf  in  1889,  and  it  will  help  to  a  clear  understanding  of 
the  meaning  of  the  term  if  we  recall  this  author's  description 
of  the  condition  to  which  he  applied  it.  Midler's  words, 
Kterally  translated,  run  thus  :  "  The  course  of  the  affection  is 
as  follows:  in  young  individuals  from  fourteen  to  eighteen 
years  of  age,  either  without  any  special  cause  or  following 
some  slight  injury,  pain  and  a  sense  of  fatigue  set  in  in  one 

*  Barton  Hopkins,  "  Ann.  of  Surg.,"  July,  1898. 
t  Bcitriuj.  fiir  Klin.  CJiirurff.,  vol.  iv.,  1889. 


Fig.  192.— Insti-ument 
and  Boot  for  Antero- 
external  Tibial  Curve. 
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hip,  and  are  followed  gradually  by  shortening  of  the  lower 
limb  on  the  affected  side."  Mliller's  view  of  the  pathology  of 
the  affection  may  also  be  recalled :  "  That  it  is  rickets  which 
induces  this  typical  weakening  and  yielding  of  the  neck  of 
the  femur  does  not  allow  of  positive  demonstration,  but  it 
appears  to  me  to  be  the  most  plausible  explanation." 

Rotter,  Lauenstein,  Schultz,  Hoffa,  Whitman,  and  many 
others  have  contributed  to  the  literature  of  the  subject. 

Hofmeister  *  divided  cases  into  two  groups  : 

I.  AVith  simple  elevation  of  trochanters. 

II.  With  elevation  of  trochanters  with  increased  outward 
rotation. 

Whilst  for  practical  purposes  I  think  it  is  best  to  consider 
coxa  vara  as  a  purely  rachitic  affection,  it  must  at  the  same 
time  be  remembered  that  other  conditions  will  produce  a 
similar  deformity.  Just  as  syphilis  and  other  chronic  in- 
flammatory conditions  will  produce  curvings  of  the  long 
bones,  so  a  variety  of  pathological  lesions  may  contribute  to 
the  production  of  incurvation  of  the  neck  of  the  femur.  The 
close  kinship  of  rachitic  deformities  to  those  resulting  from 
greenstick  fractures  has  been  already  pointed  out,  and  it 
holds  good  for  the  femoral  neck.  Fractures  of  the  femoral 
neck  in  young  people  are  rare,  but  where  coxa  vara  is  pro- 
duced suddenly  by  -violence  there  need  be  no  hesitation  in 
making  a  diagnosis  of  greenstick  fracture  of  the  neck  of  the 
femur.  In  children  coxa  vara  is  practically  always  a  rachitic 
affection,  though  Kredel  has  described  a  case  of  consfenital 
coxa  vara. 

Symptoms :  Pain. — During  the  initial  period  of  the 
deformity  this  symptom  is  usually  present  and  is  often 
rnarkefl.  It  may  simulate  early  hip-disease.  The  duration 
of  the  painful  period  is  usually  some  weeks  or  months.  It 
is  often  overlooked  or  passed  over  as  "  growing  pains." 

Lameness. — This  symptom  varies  with  the  degree  of  the 
deformity,  and  according  to  whether  the  affection  is  unilateral 
or  bilateral.  In  bilateral  cases  there  is  a  rolling  gait,  some- 
what akin  to  that  .seen  in  cases  of  double  congenital  hip- 
di.slocation ;  in  unilateral  ca.scs  the  lameness  consists  in  a 
sudden  dip  and  lurch  of  the  body  towards  the  affected  side. 

•  Ibid.,  vol.  xii..  1891. 
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Attitude. — In  unilateral  cases  the  pelvis  is  tilted  downwards 
towards  the  affected  side.  In  infants  a  marked  eversion  of 
the  Urab  is  often  the  first  sign  of  the  deformity;  Fig.  193  is 
taken  from  a  patient  of  my  own,  a  little  girl  aged  1^  year. 
The  feet  could  be  inverted  to  point  forwards,  but  not  beyond 


Fitj-.  193.— Lower  Limbs  of  au  lufaut  showmg  early  Coxa  Vara  with  Eversiou. 


this.  In  advanced  cases,  the  adduction  ot  the  limb  leads  to 
crossing  of  the  legs  and  scissor-legged  progression.  An 
instance  of  this  has  been  given  by  J.  G.  Cooke*  of  London- 
derry, and  by  his  permission  and  that  of  the  editor  ot  the 
British  Medical  Joiirncd  I  am  able  to  reproduce  the  illustra- 
tion of  his  case  (Figs.  194,  195). 

This  scissor-legged  posture  is  seen  also  with  the  patient 
lying  down,  as  is  shown  in  C.  H.  Frazier's  case  (Fig.  196). 

In  infants  with  severe  rickets  the  curious  resting  posture 
shown  in  Fig.  197  is  often  assumed,  and  it  may  play  a  part 
in  the  production  of  eversion.  The  illustration  is  taken  from 
the  record  of  a  case  of  bilateral  coxa  vara  by  Dr.  G.  A. 

»  J.'  G.  Cooke,    A  Case  of  Scissor-legs,"  Brit.  ^fed.  Joiirn.,  Dec.  3,  1898. 
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Fig.  194.  —  Scissor  -  legged  Pro- 
gression from  Coxa  Vara  :  front 
view. 


rig.  195. —  Scissor  -  legged  I'ro- 
gression  from  Coxa  Vara :  from 
beliiiid. 


Sutherland  *  and  is  reproduced  here  by  his  kind  consent  and 
that  of  the  editor  of  the  GLinictd  Journal. 

C.  H.  Frazierf  has  tabidated  the  variations  in  the  attitude 
of  the  Vunh  in  sixty  cases  as  follows  : — 


Outward  rotation  

Outward    rotation  and 

adduction   

Outward     rotation  and 

flexion    ...  .i. 


43    ;    Inward  rotation    2 

I    Inwardrotationandadducfcion  2 

fj        Adduction   1 

Adduction  and  flexion     ...  1 
5    I    Normal       ...    8 


*  Dr.  G.  A.  Hiilherland,  Cli/iiai/  Joiinuif,  1899. 
t  C.  U.  Frazier,  "  Annals  of  Surgery,"  July,  1898. 
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The  same  author  gives  the  displacement  of  the  trochanter 
above  Nelaton's  hne  in  eighty-eight  cases  : — 

...    11  Cases. 


1  Centimetre... 

2  Centimetres  and  a 
fraction 

3 

4 

^  11  11 


19 
11 


5  Centimetres  and 
fraction 

6  :,  „ 

V  V  » 

Not  stated  ... 


4  Cases. 

1  „ 
3  „ 
12  „ 


Differential  Diagnosis. — Many  cases  of  coxa  vara  have 
been  mistaken  for  congenital  hip-dislocation.  In  the  earlier 
years  of  the  latter  affection,  the  undue  mobihty  of  the  head  of 
the  femur  and  the  fact  that  traction  on  the  limb  causes  the 


Fig.  19ii.— Bilateral  Coxa  Vara,  with  marked  Add uLtiou  : 
tlio  Patient  lying  dowu.  {Frazicr.) 

great  trochanter  to  descend,  AviU  enable  the  observer  to 
distinguish  it  from  coxa  vara  ;  when,  on  the  contrary,  m  a 
case  of  congenital  dislocation,  the  head  of  the  bone  has  become 
more  fixed  in  its  abnormal  position,  it  may  be  impossible  to 
pronounce  an  opinion  until  a  good  radiograph  has  been  taken. 
The  importance  of  radiography  in  the  diagnosis  of  coxa  vara 
cannot  be  overstated.  At. the  time  when  operative  measures 
were  widely  practised  for  congenital  hip-dislocation,  it  was  not 
infrequently  found  that  a  mistake  had  been  made  ;  thus,  among 
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Zelindev's  six  cases  was  that  of  a  boy,  aged  eleven,  in  whom 
the  right  hip-joint  was  opened  on  the  suppo.jition  that  there 
was  a  congenital  dislocation  of  the  hip.  The  head  of  the 
feiunr  was  found  to  be  normal,  and  to  lie  in  a  normal 
acetabulum,  and  the  operation  was  desisted  from.    This  case 


Fig.  197. — Resting  Position  of  a  Child  who  had  Bilateral 
Coxa  Vara  with  Eversion. 


affords  an  illustration  of  the  difficulty  there  may  be  in  dis- 
tinguishing between  coxa  vara  and  congenital  hip-dislocation. 

A  radiograph  of  a  marked  case  of  coxa  vara  is  shoAvn  in 
Fig.  198,  borrowed  from  Frazier's  above-quoted  article. 

As  in  other  rachitic  conditions,  the  deformity  of  the  neck 
of  the  femur  is  frequently  accompanied  by  other  rachitic 
deformities  ;  a  common  admixture  is  the  (!ombination  of  coxa 
vara  with  a  total  outward  convexity  of  the  shaft  of  the  I'onun-, 
as  shown  in  l''ig.  18,  p.  24. 

In  estimating  the  upward  displaceinent  of  the  head  of  the 
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Fig.  198.— Radiograph  of  Coxa  Vara.  {Fi-aeier.) 


oreat  trochanters  Nekton's  line  is  more  reliable  than  Bryant's 
triangle.    The  distinction  of  an  ordinary  case  of  congenital 
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hip-dislocation  of  old  standing  from  a  case  of  coxa  vara 
is  not  difficult.  The  outward  projection  of  the  trochanters 
and,  as  a  rule,  their  elevation  are  greater  in  the  case  of  congenital 
dislocation,  as  also  are  the  lordosis  and  projection  of  the 
buttocks.  In  dislocation  also,  on  rotating  the  limb,  the  head 
of  the  bone  can  usually  be  felt  to  move  about  with  a  crackling 
sensation,  which  is  absent  in  coxa  vara. 

Coxa  vara  of  adolescence  may  be  closely  simulated  by  the 
results  of  arthritis  deformans.  Prof  Maydl  (Prague)  has 
described  (Wiener  Jdinische  Rundschau)  a  series  of  seventy- 
four  cases  which  he  had  treated  by  excision  of  the  hip-joint, 
in  which  rickets  and  osteo-arthritis  appeared  to  have  com- 
bined in  producing  deformity. 

I  have  seen  two  typical  instances  of  osteo-arthritis  produce 
deformity  similar  to  coxa  vara.  Both  were  in  elderly  women. 
In  another  case  Avhich  I  saw  recently  with  Dr.  Napier  Jones 
(of  Plaistow),  the  patient,  aged  fifty-five,  had  typical  osteitis 
deformans,  with  thickening  and  curving  of  the  bones  of  the 
extremities,  clavicles,  and  skull.  The  great  trochanters  were 
more  than  an  inch  above  Nelaton's  line,  and  the  progression 
was  of  the  scissor-legged  type.  In  the  case  of  osteo-arthritis, 
the  deformation  may  be  confined  to  the  articular  parts  of  the 
bones  and  not  involve  the  neck  of  the  bone.  In  the  cases  of 
traumatic  arthritis  deformans,  the  neck  of  the  bone  may  also 
be  unaffected.  For  this  reason  it  seems  to  me  better  to 
describe  rachitic  coxa  vara  separately  from  deformity  caused 
by  arthritic,  traumatic,  and  other  causes. 

Age. — Most  cases  of  rachitic  coxa  vara  develop  probably 
at  an  earlier  age  than  is  usually  supposed.  Two  cases  have 
been  mentioned  in  which  the  deformity  occiu-red  before  the 
age  of  two  years  ;  I  have  observed  several  other  cases  before  the 
age  of  six  years.  Many  cases  begin  during  the  period  of  rapid 
growth  that  precedes  puberty — i.e.  between  the  ages  of  nine 
and  thirteen.  Many  cases,  again,  develop  at  puberty.  Since 
the  epiphyseal  cartilage  between  the  head  and  the  shaft  of  the 
femur  reiriairis  until  bctvvcen  the  eighteenth  and  nineteenth 
year,  marked  rachitic  changes  may  occur  in  the  neck  of  the 
femur  up  to  that  period. 

PafAolofjij. — From  the  foregoing  observations  it  may  be 
gathered  that  various  conditions  inay  cause  incurvation  of  the 
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neck  of  the  femur.  The  most  important  of  these  is  rickets. 
In  infants  the  nature  of  the  affection  is  obvious.  By  the 
kindness  of  Dr.  W.  S.  Cohnan,  I  have  examined  a  section 
from  a  wedge  of  bone  removed  by  Mr.  Keetley  from  the  neck 
of  the  femur  in  an  adolescent  case.  The  structure  of  the 
bone  shows  a  marked  and  active  rachitic  change,  excess  of 
flbro-vascular  tissue,  and  diminution  of  bone  and  normal 
marrow. 

Treatment. — During  the  active  stage  of  rickets,  as  evi- 
denced by  local  pain  in  the  hip  and  general  enlargement  of 
epiphysis  in  young  children,  and  by  general  weakness  and 
anaemia,  the  condition  is  curable  by  rest  and  extension.  In 
the  early  period  the  patient  is  to  be  treated  in  bed  with  a 
weight-extension,  care  being  taken  to  maintain  the  lower  limbs 
in  good  position,  i.e.  with  the  feet  pointing  forward.  Gentle 
passive  movements  and  massage  should  be  combined  with 
this  mode  of  treatment. 

After  the  acute  stage  has  passed,  the  patient  may  be 
allowed  to  walk  supported  by  walking-apparatus,  consisting  of 
a  pelvic  band  and  leg-irons,  the  former  provided  with  perineal 
straps  that  transfer  some  of  the  weight  of  the  body  from  the 
ischial  tuberosities  to  the  instrument.  By  this  plan  I  have 
removed  existing  deformity  and  prevented  its  farther  progress 
in  three  cases  of  infantile  and  one  of  adolescent  coxa  vara. 
If  the  condition  is  not  treated  until  the  bones  have  become 
hard,  some  operative  measures  are  required.  In  some  earlier 
cases  the  unnecessarily  severe  operation  of  sub-trochanteric 
excision  of  the  head  and  neck  of  the  femur  was  done.  Hof- 
meister  suggested  sub-trochanteric  osteotomy  of  the  femur. 
This  operation  was  first  performed  in  England  by  Keetley,* 
Watson  Cheyne,t  and  others.  Kraske,^  in  a  case  of  marked 
double  coxa  vara,  cut  down  on  the  anterior  inter- trochanteric 
line,  raised  the  periosteum,  and  resected  a  wedge-shaped 
portion  with  its  base  two  centimetres  wide  and  directed 
antero-superiorly.  Continuous  extension  Avas  kept  up  during 
healing. 

The  operation  that  in  my  opinion  is  most  likely  to  be  ot 

*  Keetley,  Tllust.'Med.  Netvs,  1888. 

t  Wiitson  Choyne,  Cliu.  Soc.  Trans.,  189-1. 

JKraske,  CentraMatt  fixr  Chirwg.,  1896,  No,  6. 
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value  is  that  recommended  by  Hofmeister*  in  a  recent 
article  on  coxa  vara.    This  is  inter-trochanteric  osteotomy. 

Division  of  the  adductor  tendons  may  be  required  when 
adduction  is  marked.    In  the  treatment  of  this  as  in  other 


Fig.  I'J'J.— Ejichitic  Back-kiico.    {Jdliii  I'oland.) 

rachitic  affections,  no  operation  should  be  performed  whilst 
the  bones  arc  soft,  or,  in  other  words,  whilst  rickets  continues. 
In  unihitoral  cases,  operation  will  rarely  be  necessary. 

Before  deciding  to  operate  in  any  given  case,  it  must  be 

•F.  Hofmeister,  Beit,  ziir  klin.  Chirunj.,  1898,  vol.  21,  part  2,  p.  299.  - 
R 
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remembered  that  in  course  of  time  the  lameness  and  difficulty 
in  walking  tend  to  distippear  and  a  reasonable  time  should  be 
allowed  for  this  natural  improvement  to  be  effected. 

Rachitic  Back-knee,  Genu  Retrorsum.— The  character  of 
this  deformit)'  is  well  shown  in  Figs.  190  and  200,  which  1 


rig.  200. — Kadiograph  of  the  Bouea  about  the  Kight  Knee-joint. 

owe  to  the  kindness  of  my  colleague,  Mr.  John  Poland,  and  to 
the  editor  of  the  British  Media d  Journal.  The  patient  is 
a  young  woman  who  for  a  short  time  attended  among  my  out- 
patients at  the  City  of  London  OrthopaMlic  Hospital,  where  she 
was  admitted  under  Mr.  Poland,  who  divided  both  tibiiv;  by 
Adams's  saw  and  straightened  them.  Mr.  Poland  contemplated 
performing  additional  operations  on  the  femora. 

Anatomy. — The  radiograph  shows  that  the  chief  part  of 
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the  defonuity  consists  in  a  sharp  backward  bend  of  the  tibia 
immediately  below  its  upper  epiphysis.  In  this  instance  the 
deformity  is  complicated  and  increased  by  an  anterior  bend 
of  the  femur. 

Deformities  of  the  Long  Bones  of  the  Upper  Limb.— The 

humerus  is  subject  to  arrest  of  growth  in  severe  infantile 
paralysis,  and  injuries  to  the  epiphyses.  In  rickets  an  anterior 
or  antero-external  curve  is  not  uncommon.  Out  of  1,000 
cases  of  rickets.  Reeves  found  that  the  humerus  was  deformed 
in  115  instances.  Other  rachitic  deformities  of  the  humerus 
are  attributable  to  pressure  against  the  nurse's  arm,  etc. 

The  radius  and  ulna  are  sometimes  the  seat  of  congenital 
defects.  Total  absence  of  the  ulna  has  been  observed  and, 
rather  more  frequently,  absence  of  the  olecranon. 

The  lower  part  of  or  the  whole  radius  is  not  infrequently 
absent  in  cases  of  club-hand  {see  Fig.  170).  In  this  example 
of  deformity  the  radius  and  the  thumb  were  totally  absent, 
and  the  carpus  articulated  with  the  outer  aspect  of  the  lower 
end  of  the  uLaa  (see  also  p.  215). 

In  the  earlier  part  of  this  work  a  case  of  congenital 
curving  of  the  bones  of  both  forearms  has  been  referred 
to  (p.  13). 

Arrest  of  growth  from  abnormalities  of  the  epiphyseal 
cartilage  at  the  lower  end  of  one  of  the  bones  of  the  forearm 
causes  diminished  growth  in  length  of  the  affected  bone,  and 
deviation  of  the  hand  towards  the  shorter  bone.  The  cause  of 
the  loss  of  the  epiphyseal  cartilage  may  be  some  congenital 
abnormality,  the  result  of  septic  inflamination  or  injury. 

Treaiinent. — During  the  period  of  growth  excision  of  the 
epiphyseal  cartilage  of  the  longer  bone,  chondrectomy,  is  the 
proper  means  of  correcting  the  deformity.  When  the  carti- 
lages have  disappeared,  resection  of  a  portion  of  the  longer 
bone  is  required. 

Rachitic  Deformities  of  the  Bones  of  the  Forearm.  

Rickety  curving  of  the  shafts  of  the  radius  and  ulna  is  less 
common  than  it  is  in  the  corresponding  bonos  of  the  leg. 
When  it  occurs,  it  is  usually  due  to  the;  action  of  the  fle.xor 
iniiscles  causing  the  hones  to  yield  witli  a  convexity  towartls 
the  dorsal  surface.  HoH'a  mentions  a  spiral  twisting  of 
radius  and  ulna  such  that  a  certain  degree  of  pronation  was 
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present.  The  treatment  required  in  such  cases  consists  in 
manipulation  and  the  apphcation  of  a  straight  sphnt. 

Deformity  of  the  Forearm  from  Fractures. — Of  these, 
a'reenstick  fractures  at  the  lower  end  of  the  shaft  of  the  radius 
are  most  common.  A  rickety  child  falls  and  is  supposed  to 
have  sustained  a  sprain  for  which  no  medical  treatment  is 
sought.  After  a  week  or  two  the  swelling  of  the  callus  and 
some  deformity  of  the  forearm  are  observed. 

In  such  cases  the  bone  can  usually  be  refractured  by 
manual  force.  If  this  is  not  found  to  be  possible,  osteotomy 
should  be -done  and  the  fracture  properly  set. 

Fractures  in  the  middle  of  the  shafts  of  either  or  both 
bones  rarely  cause  subsequent  trouble.  There  is,  however,  in 
the  museum  of  St.  Mary's  Hospital  a  specimen  which  I  have 
described  as  follows  : — 

140.  The  bones  of  the  right  forearm  showing  a  fracture  of  the  radius 
above  the  insertion  of  the  i)ronator  teres. 

A  mass  of  ossified  callus  unites  the  two  bones.  The  upper  fragment 
is  supinated  by  the  supinator  brevis.  The  lower  fragment  has  been 
drawn  inwards  and  pronated  by  the  pronators  teres  and  quadratus. 
The  specimen  shows  that  the  fracture  was  not  properly  treated,  not 
having  been  put  up  in  complete  supination. 

In  such  cases,  besides  performing  osteotomy,  redundant 
callus  will  need  to  be  chiselled  away. 

Badly-set  Collis's  fractures  and  fractures  at  the  upper  end 
of  the  ulna,  combined  with  dislocation  of  the  head  of  the 
radius,  may  also  require  osteotomy  and,  in  the  latter  case, 
removal  of  the  head  of  the  radius. 
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SECTION  IV. 

DEFORMITIES  "CAUSED  BY   CHANGES  IN  THE 
LARGE  JOINTS  OF  THE  EXTREMITIES. 

Thk  Surgical  Aspects  of  Spastic  Paralysis,  etc. 

The  Ankle  Joint. — Congenital  deformities  and  paralytic 
contractures  have  already  been  dealt  with  under  "  Club-foot," 
etc.    The  chief  remaining  deformities  may  be  briefly  noticed. 

Traumatic  deformities,  e.g.,  those  resulting  from  badly- 
set  Pott's  or  Dupuytren's  fractures. — When  the  eversion 
of  the  foot  is  great  and  causes  disability  to  the  patient, 
the  condition  can  be  greatly  improved  by  osteotomy  of  the 
fibula  on  a  level  with  the  lower  surface  of  the  tibia  and  suture 
of  the  detached  internal  malleolus  to  the  tibia ;  usually 
section  of  the  tendo  AchilHs  will  be  required.  A  good 
radiograph  should  be  taken  as  a  guide  of  what  is  to  be  done. 

Suppurative  conditions  that  have  been  allowed  to 
terminate  in  ankylosis  in  a  bad  position  usually  demand 
excision. 

Rheumaioid  arthritis  is  to  be  relieved  by  the  use  of 
light  support. 

Tubercular  arthHtis,  unless  very  rapid,  should  be  treated 
for  a  time  by  conservative  measures,  and  if,  after  a  patient 
trial,  these  fail,  free  excision  is  required. 

Deformities  of  the  Knee-joint.— All  the  various  kinds 
of  floforriiity  are  met  with  at  the  knee-joint :  thus,  congenital 
defects,  e.g.,  intra-uterine  pressure  deforiiiities ;  neurogenous, 
niyogcnoiis,  dermatogenous,  and  arthrogenous. 

Congenital  Defects  of  the  Knee-joint  and  Congenital 
Genu  Recurvatura.— Congenital  dislocation  of  the  knee-joint 
may  bo  either  unilateral  or  bilateral.  No  hereditary  influence 
has  been  observed.  The  tibia  in  nearly  every  recorded  case 
bus  been  displaced  forwards.  Combined  with  the  forward 
dislocation  there  luay  be  an  inward  or  outward  or  a  rotatory 
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displacement  of  tlie  tibia.  Like  other  congenital  deformities, 
congenital  dislocation  of  the  knee,  especially  when  it  is  bi- 
lateral, may  be  accompanied  by  other  errors  of  development. 

Symptoms. — In  congenital  dislocation  of  the  knee  forwards, 
the  joint  is  in  a  state  of  hypcr-extension  ;  there  is  also  some 
accompanying  flexion  of  the  hip-joint.    If  the  receding  angle 

between  the  thigh  and  the  leg  on 
the  anterior  aspect  is  very  obtuse, 
the  condition  is  termed  "  congen- 
ital genu  recurvatum "  (see  Fig. 
201)  ;  if  it  approaches  a  right 
angle,  it  is  termed  a  congenital 
dislocation. 

The  hyper  -  extension  can  be 
increased  or  diminished  by  pas- 
sive force,  but  the  joint  Avhen 
released  returns  to  its  original 
form.  Attempts  to  force  the  knee 
into  the  flexed  position  cause  pain. 
The  femoral  condyles  are  promi- 
nent on  the  posterior  aspect  of 
the  limb. 

Anatomy. — On  opening  such 
joints,  the  articular  surfaces  have 
been  found  to  be  altered  in 
form ;  the  trochlear  surface  of  the 
femur  is  prolonged  upon  the  an- 
terior aspect  of  the  bone,  whilst 
the  condyles  are  small  and  malformed.  In  severe  congenital 
dislocation  of  the  knee  the  patella  may  be  absent  (Maas). 

Treatment.— This  consists  in  flexing  the  knee  as  nearly  to 
a  right  angle  as  possible  and  fixing  the  knee  in  this  position 
with  a  plaster  or  other  apparatus.  The  hip-  and  ankle-joints 
must  be  fixed  at  the  same  time.  At  intervals  of  a  week, 
massage  and  passive  movements  should  be  done.  In  uni- 
lateral cases,  where  the  patella  is  present,  a  good  _  result 
can  be  promised.  In  complicated  cases  a  perfect  limb  is 
seldom  obtained. 

Congenital  Contracture  of  the  Knee-joint.— In  some 
instances  there  is  present  at  birth  a  fixation  of  the  knee  in  the 


Fig.  201.— Congenital GenuEe- 
curvatum.  {Shattoclc :  Trove.H^s 
"  System  of  Surgery.") 
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flexed  position.  The  defect  consists  in  some  cases  in  the 
presence  of  a  web  of  skin  joining  the  buttock  to  the  heel 
{see  Fig.  2,  p.  12),  in  other  instances  only  the  muscles  and 
ligaments  are  at  fault. 

This  condition  has  been  observed  alone  or  combined  with 
Qontracture  of  the  hip-joint,  spina  bifida,  etc.  It  is  most 
often  met  Avith  in  monsters  in  its  severer  grades. 

Treatment. — Instruments  furnished  with  lateral  steel  rods 
and  a  rack-joint  at  the  knee  to  produce  gradual  extension 
wOl  suffice  in  slight  cases.  When  the  skin  is  contracted  at 
the  back  of  the  knee,  a  plastic  operation  may  be  required. 

Congenital  Affections  of  the  Patella. — Ahsence  of  the 
jxitella  has  been  observed  by  Maas  in  severe  congenital 
dislocation  of  the  knee.  The  suppression  of  the  bone  in  this 
condition  is  easily  explicable  as  the  result  of  intra-uterine 
pressure-atrophy.  The  importance  of  the  condition  consists 
in  its  prognostic  significance ;  in  the  absence  of  the  patella  a 
perfect  knee-joint  cannot  be  obtained. 

Incomplete  Congenital  Dislocation  of  the  Patella. — This 
designation  is  applied  to  a  condition  in  which,  when  the  knee 
is  extended,  the  patella  lies  upon  the  external  condyle,  but 
when  the  knee  is  flexed  the  patella  returns  to  its  normal 
position. 

Intermittent  Congenital  Dislocation  of  the  Patella. — The 
condition  to  which  this  term  is  applied  is  the  converse  of  that 
last  mentioned.  The  patella  lies  in  its  normal  position  in  the 
extended  .state  of  the  limb,  but  becomes  displaced  outwards 
when  the  knee  is  flexed. 

Coraplete  Congenital  Dislocation  of  the  Patella. — In 
this  condition  the  patella  rests  on  the  outer  surface  of  the 
outer  condyle  in  all  positions  of  the  joint;  its  displacement  is 
.sometitries  increased  by  flexion  of  the  knee.  There  is  often  a 
concoiriitant  outward  bending  of  the  leg  on  the  thigh  (con- 
genital genu  valgum)  or  an  outward  rotation  of  the  leg. 

IIJ.UHtrative  Cane. — A  female  iiifiint  brouf,'lit  to  me  for  .severe  con- 
genital calcaneo-valf,'Us  {nee  p.  159).  On  oxaniiiiiiif,'  tlie  riglit  leg,  it  was 
.seen  to  t»e  nutated  out  (Fig.  120).  The  mother  had  noticed  the  fact  tliat 
a  cracking  sound  was  heard  in  the  knee-joint  at  times.  This  I  found 
to  he  due  to  movement  of  the  patella  upo)i  the  outer  surface  of  the 
outer  conflyle.  Tlie  displacement  of  the  i)atella  in  tiiis  case  was  accom- 
l)anied  Vty  marked  outward  rotation  of  the  leg  at  the  knee.    Hy  daily 
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manipulation  the  displacement  of  the  patella  was  corrected,  and  after 
some  months  the  tendency  to  displacement  had  disappeared. 

In  those  cases  of  complete  outward  congenital  luxation  of 
the  patella  in  which  congenital  genu  valgum  is  also  present, 


Fig.  202.— Walking  lu-  Fig.  203.— Hessiiig's  Appara- 

sti-ument  with.  Exten-  tus  with  Elastic  Springs  for 

siou  Springs  for  Hip  and  Extension    of   the  Knee. 

Knee.  {Heather  Biyrj.y  {Sofa.) 


both  deformities  may  be  corrected  by  manipulative  and 
instrumental  treatment  combined,  if  such  treatment  is  begun 
in  early  infancy. 

Acquired  Contracture  and  Ankylosis  of  the  Knee. 

Bermatogenotts  contractures  from  scars  are  not  un- 
common and  require  as  treatment  gradual  extension  or  plastic 
operations,  according  to  the  duration  of  the  condition. 

Myogenous  contractures  from  rheumatism  or  ischaamia 
*  For  the  use  of  Figs.  202,  237,  259,  and  299  I  am  ind'  bted  to  Jlr.  H.  R. 
Heather  Bigg. 
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are  occasionally  seen,  and  may  require  massage  and  mechani- 
cal treatment,  with  or  without  tenotomy. 


Fig.  20'!.— Braatz's  Plati  of  Joint  in  Iiistrunionts  used  at  the  Kneo  in 
Cases  of  riexion-eontracture.  {Iloffa.) 


Nev,rofjp/aoVyM  Contntctvmfi. — These  are  chiefly  due  to  infan- 
tile and  spastic  paralysis.  The  contraction  of  spastic  paralysis 
is  treated  separately  below.  The  defbnnities  of  the  knee-joint 
cau.sed  by  infantile  paralysis  are :  (1)  contractui'o  ;  (2)  paralytic 
genu  recurvatuiri. 
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Paralytic  contracture  of  the  knee  arises  when  the  ex- 
tensors of  the  knee  are  completely  paralysed  and  the  flexors 
retain  more  or  less  power.  In  bedridden,  paralysed  patients 
the  contraction  may  become  extreme. 

Symptoms. — These  are,  an  inability  fully  to  extend  the  knee 
and  the  tense  appearance  of  the  hamstring  tendons  when  an 
attempt  is  made  to  straighten  the  limb  by  passive  force. 
Outward  rotation,  backward  and  outward  displacement  of 
the  tibia,  is  not  infrequently  combined  with  flexion  in  this 
as  in  arthrogenous  contracture. 


Fig.  205. — Paralytic  Contractui-e  of  the  Kuee-joints 
with  Paralj'tic  Equino-valgus. 


Treatment. — Section  of  the  hamstring  tendons  with  sub- 
sequent gradual  extension  is  required. 

By  means  of  a  proper  orthopfsdic  apparatus  the  treat- 
ment may  be  ambulant  throughout.  In  adjusting  the  instru- 
ment when  the  tibia  is  displaced  backwards  care  must  be 
taken  that  the  action  of  the  joint  at  the  knee  tends  to  carry 
the  tibia  bodily  forwards  and  downwards  as  well  as  extending 
the  knee,:  for  this  purpose  the  ordinary  rack-joint  is  not  sufli- 
cient.  A  free  joint  is  needed  opposite  the  centre  of  each 
condyle,  and  below  it  a  semicircular  slot  in  the  expanded  end 
of  the  upper  joint  receives  a  screw  which  is  fixed  in  the 
lower  iron  and  Avorks  in  the  slot  (Fig.  204). 

To  this  apparatus  an  extending  spring  may  be  added  {see 
Figs.  202,  203),  or  daily  improvement  in  position  may  be 
obtained  by  manipulation  and  maintained  by  fixing  the  screw 
below  the  joint  with  the  limb  in  an  improved  position. 

When  the  position  of  the  limb  has  been  corrected,  the 
patient  may  be  allowed  to  wallv  with  the  Icnce  fixed  in  the 
extended  position. 
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Illustrative  Case.— A  girl,  aged  fifteen,  whose  lower  limbs  are  shown 
in  Fig.  205,  had  been  paralysed  from  iufancyand  unable  to  walk  without 
crutches.  iSeveral  operations — which  had  not,  however,  been  followed  up 
by  instrumental  treatment,  and  hence  proved  failures — had  been 
performed  upon  the  feet,  but  no  treat- 
ment had  been  applied  to  the  knees. 
The  latter  were  flexed  to  nearly  45°  and 
extremely  rigid.  After  I  had  divided 
the  peronei  tendons  and  the  hamstrings 
at  both  knees  a  course  of  splinting  and 
daily  manipulations  was  adopted  and  the 
deformities  were  removed.  In  this  case, 
though  the  paralysis  of  the  extensors  of 
the  knee  is  complete  on  both  sides,  the 
patient  is  enabled,  by  walking  instru- 
ments that  reach  to  the  waist,  to  get 
about  without  the  aid  of  crutches. 

Paralytic  Genu  Recurvatum. 

— This  is  not  a  very  common  de- 
fonnity ;  it  occurs  in  some  cases 
of  partial  paralysis  of  the  anterior 
muscles  of  the  thigh.  The  posi- 
tion of  the  limb  when  it  is  used 
in  progi'ession  is  as  shown  in  Fig. 
206. 

Causation.  —  This  deformity 
occurs  Avhere  there  is  partial 
paralysis  of  the  quadriceps  exten- 
sor muscle,  and  it  is  due  to  the 
patient's  using  the  limb  so  that  it 
compensates  in  a  measure  for  the 
muscular  weakness.  In  taking  a 
forward  step  with  the  paralysed 

limb  the  leg  is  swun^  forwards  so  that  the  heel  comes  to 
the  ground  Avith  the  limb  in  full  extension,  the  patient 
keeps  the  centre  of  gravity  of  the  body  in  front  of  the 
centre  of  the  knee,  so  that  when  the  limb  at  each  alter- 
nate step  comes  to  bear  the  weight  of  the  body  the  latter 
tends  to  hyj^er-extcnd  the  joint,  and  in  course  of  time  the 
posterior  and  the  crucial  ligaments  become  stretched,  so  that 
the  extension  movement  becomes  more  than  physiological. 
Hoffa  quotes  Volkmnnn's  comparison  : — 


Fig.  206.— Paralytic  Genu 
Eecurvatum.  (Hoffa.) 
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"  If  you  take  a  pocket-knife  in  the  hand  and  hold  it  by 
the  haft  with  the  point  of  the  blade  upon  the  table,  with  the 
back  of  the  knife  looking  away  from  you,  the  blade  will 
represent  the  leg,  the  haft  the  thigh,  and  the  joint  the  knee, 
whilst  the  hand  grasping  the  haft  represents  the  body 
of  the  patient.    By  slight  alterations  in  the  direction  of 

pressure  movements  can  be  produced 
at  the  joint.  ...  If  the  pressure 
falls  behind  the  joint,  that  is,  on  the 
side  of  the  edge  of  the  knife,  the  blade 
springs  back  when  the  pressure  is  suflB.- 
cient ;  if  the  pressure  falls  towards  the 
back  of  the  knife,  the  blade  opens,  and 
if  it  is  fully  opened  you  can  exert  any 
amount  of  pressure  on  the  handle." 

To  recapitulate  these  points :  the 
patient,  in  taking  a  step  forward,  swings 
the  leg  forward  so  that  the  foot  comes 
to  touch  the  ground  with  the  knee  in  a 
hyper-extended  position,  in  which  the 
patient  is  able  to  bear  his  weight  on  the 
limb  without  the  knee  suddenly  giving 
wav.  This  mode  of  progression  causes 
a  gradual  yielding  of  the  ligaments  at 
the  back  of  the  knee,  and  an  increase 
in  the  degree  of  hyper-extension  allowed  at  the  joint. 

Treatment. — In  shght  cases  an  apparatus  with  a  "  front- 
stop  "  joint  to  prevent  over-extension  is  needed ;  in  more 
severe  cases  an  extension-spring  at  the  knee  is  required. 

Paralytic  Flail -joint  at  the  Knee. — ^When  both  flexors 
and  extensors  are  fully  paralysed,  the  knee-joint  moves 
passively  in  all  directions.  ' 

Treatment. — In  order  to  render  progression  possible,  the 
knee-joint  must  be  fixed  by  suitable  apparatus,  or  arthrodesis 
nlust  be  performed  in  order  to  produce  ankylosis. 

Arthrogenous  Contractures  of  the  Knee.— Pytiemia,  post- 
scarlatinal, gonorrhu^al,  and  other  infective  inflammations, 
especially  tubercle,  give  rise  to  many  cases  of  contracture. 
The  tubercular  cases  are  so  much  more  common  that  they 
may  be  taken  first. 


±'ig.  207.  —  Ankylosis 
of  Knee.  {C'luiton. 
Treves' s  "  System  of 
Surgery.") 
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Deformity  of  the   Knee   from  Tubercular  Arthritis.. 

— The  knee-joint  is  a  very  common  site  for  tubercular  dis- 
ease. The  general  symptoms  and  management  are  so  fully 
described  in  works  on  general  surgery*  that  there  is  no 
need  to  <'o  into  details  here.  Most  of  the  cases  that  re- 
quire  operative  measures  result  from  the  Avant  of  persever- 
ance in  conservative  treatment.  The  displacement  in  an 
ordinar}'^  case  of  untreated  tubercular  disease  of  the  knee  is 
threefold.  The  knee  is  flexed,  the  tibia  is  displaced  back- 
wards and  rotated  outwards.  This  applies  equally  to  other 
forms  of  knee-joint  disease  and  to  some  forms  of  contracture  ; 
thus,  after  traumatic  infection,  pytemic  or  gonorrhoeal  suppura- 
tion, the  knee  tends  to  the  same  deformed  condition. 

Treatment. — Prevention  of  deformity  is  of  the  first  import- 
ance. Plaster  bandages,  though  they  fit  Avell  when  first  ap- 
phed,  are  apt  to  become  loose  from  wasting  of  the  limb.  A 
leather  splint  moulded  to  the  limb  and  stiffened  with  lateral 
steel  bands  is  a  much  better  splint.  A  simple  appliance  of 
this  kind  worn  night  and  day,  combined  Avith  rest  in  the 
horizontal  position,  Avill,  in  the  majority  of  cases,  secure 
subsidence  of  active  symptoms.  When  all  heat  and  tume- 
faction have  been  absent  for  some  weeks,  and  if  the  patient  is 
old  enough  to  use  crutches,  a  Thomas's  knee-splint  (Fig.  56, 
p.  87)  may  be  worn. 

//  jiexion  is  present,  it  should  be  corrected  gradually. 
When  any  spasm  or  other  signs  of  inflammation  are  present, 
an  extension  apparatus  of  adhesive  plaster  should  be  applied 
below  the  knee  and  arranged  so  that  the  traction  is  at  first  in 
the  line  of  the  deformity.  This  is  done  by  supporting  the  leg 
on  a  box  covered  by  a  soft  pillow;  the  height  of  the  box 
will  vary  according  to  the  degree  of  flexion  at  the  knee. 

When  all  active  symptoms  have  disappeared,  an  apparatus 
allowing  the  patient  to  walk  with  crutches,  i.e.,  without  using 
the  displaced  leg,  and  tending  to  effect  gradual  rectification 
of  the  bad  position,  is  required.  Thomas  used  his  splint  for 
this  purpose  Ijy  applying  it  so  that  the  thigh-band  comes  in 
front  and  the  leg-band  behind  the  limb.  Its  use  for  this 
purpose  is  not  to  be  recommended  since  it  causes  increased 
pressure  between  the  anterior  edge  of  the  tibia  and  the  femur, 

*  >See,  for  instance,  Howard  Maruh,  "  Disouaoa  of  Joints  and  Spino." 
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and  has  frequently  been  observed  to  re-waken  inflammatory 
symptoms.  Any  force  that  is  applied  should  act  on  the  leg  in 
a  downward  as  well  as  a  forward  direction  or  on  the 'principle 
of  Braatz's  joint. 

If  backward  displacement  is  present,  it  should  be  corrected 
before  the  correction  of  the  flexion  is  begun.  In  the  active 
state  of  the  joint  there  should  be  added  a  weight  working  over 
a  pulley  and  attached  by  a  band  passing  round  the  upper  end 
of  the  tibia,  whilst  a  second  band  passes  round 
the  lower  end  of  the  femur  and  has  a  down- 
ward acting  Aveight  attached  to  it. 

Forcible  Correction  under  an  Ancesthetic. 
— This  proceeding — when  certain  precautions 
against  rupture  of  skin,  arteries  or  nerves  at 
the  back  of  the  joint  have  been  taken — which  is 
safe  in  cases  of  fibrous  ankylosis  after  traumatic 
affections,  must  be  approached  with  some 
caution  in  tubercular  cases.  In  the  early 
stages  gradual  correction  will  usually  suf- 
fice to  remove  deformity.  For  manual 
correction  the  patient  is  placed  supine  on 
a  mattress  on  the  floor;  the  surgeon,  stand- 
ing over  him,  holds  the  knee  in  both  hands, 
Fig.  208.  —  Ai5-    i\-^Q  finsjers  grasping  the  popliteal  space.  Ad- 

paratusforPal-     ,      .       *  ,      i  i  i       •  ■  .1 

liation  of  Cou-  hcsious  are  broken  down  by  increasing  the 
tracteciKnee.     flexiou  by  ths  Weight  of  the  surgeon's  trunk. 

In  cases  where  there  is  backward  displace- 
ment of  the  tibia,  Bradford  and  Lovett  use  a  powerful  lever 
for  correcting  backward  displacement  of  the  tibia. 

In  cases  of  firm  ankylosis,  resection  of  the  knee  may  be 
safely  done  in  persons  under  fifteen  years  of  age,  and  even  in 
healthy  young  adults.  After  excision,  a  Thomas's  splint 
should  be  worn  for  six  months  after  the  patient  leaves  his 
bed. 

In  cases  of  firm  osseous  ankylosis  with  enlargement  of  the 
condyles,  a  wedge  of  bone  may  be  removed  from  the  femur. 

Some  patients  prefer  to  retain  the  limb  in  the  bent 
position  rather  than  undergo  any  operation.  In  such  cases 
progression  can  be  aided  by  apparatus  (Fig.  208). 

Internal  Derangement  of  the  Knee. — This  condition,  first 
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Fig.  209  -Patella  Truss. 


described  by  Hey,  sometimes  yields  to  ortlio^oJBdic  treatment. 
When  an  obvious  loose  cartilage  or  other  free  body  in  the 
knee  caii  be  felt,  or  is  shown  by  a  radiograph,  or  when  the 
fore  part  of  the  internal  semilunar  cartilage  can  be  felt  to  slip 
forwards  and  backwards,  there  should  be 
no  hesitation  in  performing  artlirotomy. 
In  other  cases  these  indications  are 
absent,  and  then  a  support  that  prevents 
lateral  and  rotatory  movements  should 
be  tried.  In  several  cases  I  have  found 
this  succeed  perfectly.  After  the  larger 
instrument  has  been  discarded,  the 
smaller  "  patella  truss "  may  be  worn  for  a  time  with 
advantage  (Fig.  209). 

Deformities,  etc.,  of  the  Hip-joint.— The  functional 
iaiportance  of  the  hip-joint,  and  the  known  predilection  of 
tubercle  for  this  joint,  together  give  a  gravity  to  affections  of 
this  above  all  other  joints  of  the  body.  This  joint  should 
be  carefully  examined  in  every  child  that  is  observed  to 
limp. 

Among  the  many  local  conditions  that  may  occasion 
deformity  or  impaired  movement  at  the  hip-joint  may  now 
be  enumerated — 

1.  Derniatogenous  causes,  e.g.,  scars  from  burns,  inguinal 
abscesses,  etc. 

2.  Desviogenous  causes,  e.g.,  contraction  of  the  fascia  lata 
from  long  maintenance  of  an  abnormal  position  of  the  limb,  or 
shrinking  of  the  periarticular  structures  owing  to  previous 
inflammation. 

:3.  Myogenous  Causes. — Notable  among  these  is  contrac- 
tion of  a  psoas  muscle  from  spondylitis,  pcritj'phlitis,  peri- 
nephritis, etc. 

Permanent  contraction  of  muscles  is  common  m  cases 
of  hip-disease  and,  after  the  original  disease  has  disappeared, 
may  reinain  as  the  sole  cause  of  deformity. 

4,  NearogenouM  C'«w.se.s.  — Such  is  the  contracture  of 
iiiiiscles  ob.sorved  in  .some  cases  of  infantile  i)ara]ysis,  a 
condition  coiriparable  to  paralytic  club-foot.  Under  this 
head  may  bo  included  the  neurosis  of  tlie  hip-joint  or 
hysterical  hip. 
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5.  Arthrogenous  Causes— Of  these  dislocations,  tubercular 
coxitis,  arthritis  deformans  coxee,  and  other  forms  of  synovitis 
and  arthritis  are  the  commonest. 

6.  A  number  of  other  conditions,  including  the  results 
of  intra-articular  fractures,  coxa  vara,  and  jDainful  con- 
ditions of  the  hone— e.g.,  epiphyseal  hypertemia,  the  hypo- 
thetical basis  of  '-'growing  pains  "—may  simulate  affections 
of  the  hip-joint. 

Symptoms. — With  a  view  to  arriving  at  an  exact 
diagnosis,  each  symptom  must  be  accurately  recorded.  Care- 
ful consideration  of  the  history  of  a  case  will  often  serve  to 
establish  a  diagnosis. 

Limitation  of  the  physiological  action  of  the  hip-jomt  is 
shown  by  various  symptoms,  the  chief  of  which  are  : — 

1.  Lameness. 

2.  Alterations  in  attitude. 

3.  Atrophy  and,  in  cases  of  joint-disease,  there  may  also 
be— 

4.  Pain  in  hip  or  knee. 

5.  Muscular  spasm. 

6.  Swelling. 

Abnormal  Attitude. — The  cases  that  come  to  the  notice  of 
the  orthopaedic  surgeon  are  chiefly  those  in  which  there  is 
contracture  or  ankylosis.  Li  such  cases  the  abnormal 
attitude,  due  to  the  altered  position  of  the  limb,  whether  in 
standing,  walking,  lying,  or  sitting,  is  often  the  most  pro- 
nounced feature  and,  in  all  forms  of  joint-affection,  requires 
careful  study,  and  in  none  is  it  of  greater  importance  than  in 
the  case  of  the  hip.  The  different  abnormal  attitudes  may  be 
given  as  follows : — 

1.  Fixation  in  Extension. — The  patient  is  able  to  advance 
the  foot  in  walking  only  by  wheeling  the  corresponding  half  of 
the  pelvis  forwards.  In  the  course  of  time  the  sacro-iliac  and 
intervertebral  ligaments  become  stretched,  and  the  increased 
mobility  of  the  corresponding  joints  enables  the  patient  to 
move  forward  with  the  aid  of  a  stick  carried  in  the  hand  of 
the  affected  side.  In  sitting,  the  pelvis  rests  on  the  front  edge 
of  the  seat,  and  by  a  compensating  bend  of  the  lumbar  spine 
(kyphosis)  the  patient  is  enabled  for  a  time  to  assume  a  more 
or  less  upright  position. 
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2.  With  one  hip-joint  fixed  in  the  flexed  position,  the 
patient  stands  with  the  sound  joint  flexed,  whilst  the  lumbar 
spine  is  arched  backwards  (lordosis)  in  order  to  bring  the 
weight  of  the  body  over  the  supporting  feet. 

When  both  hip-joints  are  fixed  in  the  fully-flexed  position, 
it  may  be  impossible  for  the  patient  to  stand  at  all  without 
support. 

3.  If  one  limb  is  fixed  in  abduction,  the  sound  limb  must 
be  adducted  to  bring  the  legs  parallel  in  standing.  This 
necessitates  a  tilting  of  the  pelvis  downwards  on  the  side  of 
the  affected  limb,  the  latter  being  thus  virtually  or  apparently 
elongated.  The  tilting  of  the  pelvis  is  brought  about  by  a 
lateral  curving  of  the  lumbar  spine,  convex  towards  the 
affected  side. 

Abduction  affecting  both  sides  gives  rise  to  a  frog-like 
attitude. 

4.  Abduction  luith  Flexion. — This  is  a  common  condition, 
because  it  is  the  usual  position  in  early  tubercular  coxitis. 
When  the  legs  are  placed  together  in  standing,  the  pelvis 
is  inclined  downwards  and  forwards  on  the  affected  side; 
in  other  words,  there  is  lateral  curvature,  combined  with 
lordosis  of  the  lumbar  spine.  There  is  apparent  lengthening 
of  the  lower  limb  on  the  affected  side. 

5.  Adduction. — The  sound  limb  is  abducted  and  the 
pelvis  is  tilted  upwards  on  the  affected  side  by  a  lateral  curve 
of  the  lumbar  spine  convex  to  the  sound  side.  There  is 
apparent  shortening  of  the  affected  limb  (Fig.  233). 

Adduction  affecting  both  hip-joints,  when  marked,  gives 
rise  to  the  scissor-legged  deformity,  a  condition  in  which  the 
patient  is  severely  handicapped,  and  is  obliged,  in  progression, 
to  swing  the  body  forward  on  crutches.  Adduction  combined 
with  flexion  of  the  limb  is  one  of  the  more  frequently  recur- 
ring deformities,  since  the  limb  assumes  this  position  in  the 
later  stages  of  tubercular  coxitis,  when  not  prevented  by  suit- 
able treatment. 

THa/jaoHiH  and  Mdhod  of  Examination. — The  patient 
should  lie  upon  a  firm,  flat  couch.  The  degree  of  flexion  is 
estimated  by  placing  the  deformed  limb  in  such  a  position 
that  all  lordosis  disappears ;  abduction  and  adduction  are 
estimated  by  so  placing  the  affected  limb  that  the  anterior- 
s 
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superior  spines  of  the  iha  are  at  the  same  level,  and  that  all 
scoliosis  and  tilting  of  the  pelvis  disappear.  This  having 
been  done,  the  sound  limb  is  placed  in  full  extension,  so  that 


Fig.  210. — Metliod  of  Examination  of  the  Hip. 

Cliild  witli  some  (ixed  flexion  of  tlie  right  Hip.   The  lower  limbs  are 
parallel  in  extension ;  therefore  the  spine  is  lorilotic. 
(Owen's  "  Snrgical  Diseases  of  Children") 


the  pelvis  may  be  held  at  its  normal  inclination  by  the 
ilio-femoral  hgaments  (Figs.  210-212). 


Fig.  211.— The  same  as  in  Fig.  210,  with  the  affected  Hip  flexed  : 
the  Lordosis  disappears. 

(Ovien's  "Surgical  Diseases  of  Children.'^. 


The  nature  of  the  disability  may,  in  some  cases,  be 
ascertained ;  for  instance,  if  it  be  found  that  the  hip-joint  of 


Fig.  212.— H.  O.  Thomas's  Mode  of  ascertaining  the  Degree  of  Flexion. 
((heen's  '•  Surgical  Diseases  of  Children.") 

the  affected  limb  is  capable  of  a  certain  degree  of  passive 
movement  without  any  alteration  in  the  position  of  the  trunk, 
a  complete  ankylosis  is  excluded,  and  the  condition  is 
probably  one  of  contracture;  but  in  every  instance  the 
history  of  the  case  should  be  fully  considered,  and  other 
symptoms   such  as  wasting,  pain,  swelling,  and  muscular 
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spasiu  should  be  looked  for,  and  where  any  doubt  exists  a 
radiograph  will  often  give  valuable  help. 

Muscular  spasm  is  indicated  by  slight  involuntary  start- 
ings  of  the  limb  in  the  opposite  direction  to  that  in  which 
the  surgeon's  hand  is  endeavouring  to  move  the  joint.  The 
slightest  force  will  elicit  this  symptom. 

The  exact  estimation  of  angular  deformity  at  the  hip 
may  be  measured  by  an  ankylometer  such  as  that  of 
Lorenz,  but  a  practised  observer  will  be  able  to  record 
the  deformity  with  sufficient  accuracy  for  practical  pur- 
poses. The  utmost  gentleness  must  be  used  throughout 
the  examination. 

In  the  case  of  an  infant  in  arms,  the  patient  may  be  first 
exammed  on  the  mother's  lap.  In  tubercular  coxitis,  abduc- 
tion of  the  limb  is  opposed  by  muscular  spasm,  whilst  in 
the  case  of  psoas- contraction  abduction  is  usually  unopposed. 
An  anjBsthetic  should  not  be  given  before  all  possible  observa- 
tions have  been  made  without  it.  The  distinction  between 
organic  psoas-contracture  from  tubercular  spondylitis  and 
contracture  due  to  early  hip  disease  is  sometimes  ambiguous. 
If  there  is  organic  shortening  of  the  psoas  the  range  of  the 
extension  movement  at  the  hip-joint  remains  diminished 
when  the  patient  is  anaesthetised.  By  this  method  of  exami- 
nation the  nature  of  the  disability  will  be  made  clear  in  all 
but  a  few  cases  which  may  require  to  be  kept  under  observa- 
tion for  some  time  before  a  decided  opinion  can  be  given. 
The  more  important  morbid  conditions  demand  separate 
consideration.  These  are:  congenital  dislocation  of  the 
hip  tubercular  coxitis,  "hysterical  hip,"  and  rheumatoid 
arthritis. 

Congenital  Dislocation  of  the  Hip.— This  deformity 
which  may  be  unilateral  or  bilateral,  is  marked  at  birth  by 
an  instabib'ty  of  the  hip-joint,  and  subsequently  by  upward 
displacement  of  the  head  of  the  femur  with  all  its  con- 
sequences ;  shortening  of  the  limb,  lameness,  and  when  as  is 
usual,  the  head  of  the  femur  is  displaced  backwards  by 
secondary  changes  in  the  spine,  e.g.  lordosis. 

Avatorn.y.—ln  considering  the  anatomy  of  the  condition 
a  clear  distinction  must  be  made  between  what  may  be  called 
Its  e.s.sential  morhirl  anatomy,  i.e.  the  state  of  the  articulation 
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at  birth,  and  its  secondary  anatomy,  that  is  the  changes 
produced  in  the  course  of  time,  which  resemble  those  in  old 
unreduced  dislocations. 

At  birth  the  displacement  is  easily  reduced  and  as  easily 
returns.  Mikulicz  *  states  that  at  birth  (1)  the  head  and 
neck  of  the  femur  are  nearly  normal,  (2)  the  acetabulum  is 

large  enough  to  retain  the  head  of 
the  femur,  (3)  the  capsule  is  large 
and  roomy,  (4)  the  ligamentum  teres 
is  either  absent  or  is  thickened  and 
elongated.  The  parts  are  all  nearly 
normal,  and  there  is  no  obstacle  in 
the  way  of  reduction. 

Lockwoodt  has  dissected  two 
foetuses  in  which  a  similar  condition 
was  present,  and  found  that  the  car- 
tilaginous rim  of  the  acetabulum  was 
absent,  and  he  concluded  that :  "  The 
absence  of  the  margin  of  the  aceta- 
bulum is  a  prime  feature,  and  it  pre- 
disposes to"  displacement  of  the  head 
of  the  femur  either  before  or  after 
birth."  This  conclusion  is  not  sup- 
ported by  a  case  of  double  congenital 
dislocation  that  I  examined  and  in 
which,  though  the  acetabula  were 
small,  their  rim  of  cartilage  and  the 
cotyloid  hgament  were  present  and  of  normal  structure,  as 
shown  by  the  microscope.  The  result  of  the  dissection  of  my 
case  may  be  given  here  since  it  affords  an  example  of  what 
I  believe  to  be  the  usual  primary  anatomy  in  congenital 
dislocation  of  the  hip.  The  subject  was  a  still-born  fcetus 
which  presented,  besides  congenital  dislocation  of  both  hips, 
slight  hydrocephalus,  spina  bifida,  and  a  deformity  of  the 
chest-wall  with  double  tahpes  equino-varus.  The  deformity 
of  the  chest-wall  and  the  position  into  which  the  lower  liinbs 
naturally  fell,  made  it  easy  to  place  the  foetus  in  the  position 
it  had  held  Avhen  in  utero.    (Fig.  213.] 

*  J.  Mikulicz,  Arch.fiir  IcUn.  Chirurg.,  Bd.  xlix.,  heft.  2. 
t  Lockwood,  Trails.  Path.  Soc,  1887. 


Fig.  213.— Intra-uterine 
attitude  of  a  Foetus 
born  with  double  Con- 
genital Dislocation  of 
the  Hips. 
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On  dissection  both  hip-joints  had  the  appearance  shown 


in  Fig.  216. 


Fig.  214. — Original  positiou  of 
the  Bones  after  Removal  of 
the  Capsule. 


Fig.  215. — Head  of  Femur,  seen 
from  behind. 

It  is  slightly  flattened.  The  liga- 
mentum  teres  is  drawn  out  and 
flattened. 


The  femora  were  rotated  out  and  their  heads  rested  on 
the  ilia  above  the  acetabula.    In  the  flexed  position,  inward 


Fig.  210. — Appearance  of  Hip- 
joint  after  Kemoval  of  all  the 
Soft  Parts  extcnial  to  the 
C'apsulf. 


Fig.  217.— The  same  (Fig.  216) 
after  reducing  the  Dislocation 
by  Inward  Rotation  and  after- 
wards e.\tending  the  Joint. 


rotation  through  90'  caused  the  head  of  the  femur  to  enter 
the  shallow  socket,  but  the  slightest  upward  pressure  re- 
produced the  dislocation.  In  the  extended  position,  inward 
rotation  through  [)()',  combined  with  downward  traction  for 
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a  quarter  of  an  inch,  caused  the  head  of  the  bone  to  enter 
the  socket,  and  so  long  as  the  hmb  was  kept  extended  and 
rotated  in  it  would  bear  some  little  upward  pressure ;  but  when 


Fig.  218. 

Side  view  of  the  right  Os  Innouiinatum  of  the 
Foetus  sliown  in  Fig.  218.  The  Aeetaljulum  is 
small,  sliallow,  and  misshapen.  Tlie  Cotyloid 
Ligament  is  flattened  out  in  tlie  upper  half  of  tlie 
aeetahular  rim.  The  Os  Pubis  is  not  directed  as 
inucli  inwards  as  in  tlie  normal  bone. 


Fig.  219. — The  right  Os  luuomiaa- 
tum  of  a  Normal  Fcetus  at  Full 
Term  for  comparison  with. 
Fig.  218. 


the  femur  was  rotated  out  the  head  of  the  bone  at  once 
slipped  upwards.  After  reduction  in  the  extended  j)osition 
the  anterior  and  posterior  fibres  of  the  capsule  were  tightened, 

whilst  the  lax  upper  part 
of  the  capsule  was  thrown 
into  folds. 

On  opening  the  joint 
the  head  of  the  bone  was 
seen  to  have  the  position 
shown  in  Fig.  214,  and  the 
acetabulum  was  narrowed, 
as  shown  in  Fig.  218.  The 
head  of  the  femur  (Fig. 
215),  was  not  much 
changed,  being  but  slightly 
flattened  on  its  posterior 
aspect.  The  pelvis  (Fig. 
220)  was  somewhat  flattened  from  side  to  side.  The  round 
ligament  was  broad  and  elongated.  The  acetabulum  of  a 
normal,  full-term  f(]etus  is  shown  in  Fig.  219,  for  com- 
parison. 


Fig.  220. — The  Pelvis  consiclenil)ly 
compressed  fi-ora  side  to  side. 
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None  of  the  muscles  as 
seen  on  dissection  are  at 
all  markedly  affected.  The 
flexors  and  external  rota- 
tors are  slightly  shortened. 
The  uterus  of  the  mother 
contained  several  fibroid 
tumours.  It  is  not  to  be 
supposed  that  the  displace- 
ment of  the  head  of  the 
bone  is  primarily  alike  in 
all  cases  of  congenital  hip- 
dislocation.  In  some  cases 
there  is  rotation  of  the 
limb  inwards,  and  hence 
the  head  of  the  bone  rests 
on  the  ischium. 

Until  the  child  begins 
to  walk  the  anatomy  of 
congenital  dislocation  re- 
mains in  all  probability 
practically  the  same  as  at 
birth. 

After  the  patient  has 
begun  to  walk,  the  second- 
ary changes  begin  :  1,  the 
upward  displacement  of  the 
head  of  the  bone  increases ; 
2,  the  capsule  becomes 
stretched  into  an  hour- 
glass shape  (Fig.  222)  ;  3, 
the  head  of  the  femur 
becomes  flattened  ;  4, 
various  sets  of  muscles 
become  contracted ;  and 
5,  more  or  less  of  a  new 
.socket  is  fVjrmcd  on  the 
innominate  bone. 

Lorenz  has  fully  de- 
scribed    the  secondary 


Fig.  222. — Old  unreduced  Coiigouitiil 
Dislocation  of  tho  Hij). 

TIio  cnpsulc  is  clongutotl  ami  of  tin  hour-glass 
sliapo.   (Howard  Mniah.) 
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anatomical  changes*  The  result  of  his  observations  may 
be  briefly  summarised  here. 

Anatomy  of  the  Older  Gases  of  Congenital  Dislocation. 
— A  recent  period  of  operative  enterprise  has  added  much 
to  our  knowledge  of  the  anatomy  of  congenital  hip-dislo- 
cation, and  this,  together  with  previous  knowledge,  has  been 
embodied  by  Lorenz  in  an  admirable  monograph  from  which 
the  following  account  is  taken. 

Pathological  Anatomy. — The  acetabulum  is  rudimentary, 
and,  in  some  cases,  completely  filled  up  with  firm  fibrous 
tissue.  As  a  rule  the  anterior  part  of  the  capsule  is  stretched 
over  the  acetabulum  like  a  tent,  and  beneath  the  capsule  there 
is  a  space  into  which  a  finger  can  be  introduced.  Sometimes, 
however,  the  capsule  is  adherent  to  fibrous  tissue  which  fills 
the  acetabulum,  and  in  such  cases  the  articular  cavity  is 
completely  filled  up. 

The  Head  of  the  Femur. — The  most  striking  change  is 
complete  atrophy.  In  advanced  cases  in  adults  the  head  may 
be  altogether  wantinsf.  The  commonest  malformation  of  the 
head  is  a  flattening  of  its  postero-internal  segment  from 
pressure  against  the  part  of  the  dorsum  ilii  which  lies 
between  the  upper  border  of  the  acetabulum  and  the  middle 
of  the  great  sacro-sciatic  notch.  Exceptionally  the  head  is 
flattened  from  within  out  and  then  it  assumes  a  buffer  shape. 
In  some  cases  the  head  of  the  femur  is  almost  normal  in  shape. 
Rickets  sometimes  plays  a  part  in  the  production  of  the 
chanofes  in  the  head  of  the  femur. 

The  neck  of  the  femur  may  be  bent  forwards  (anteversion) 
to  an  abnormal  extent.    It  also  tends  to  become  horizontal. 

Tlie  Capside. — In  the  normal  state  the  capsule  and  the 
acetabulum  obscure  the  contours  of  the  head  and  neck  of 
the  bone,  but  in  the  congenital  dislocation  the  capsule  is 
stretched  so  tightly  over  the  head  of  the  femur  that  the  shape 
of  the  latter  is  readily  seen  as  soon  as  the  muscles  have  been 
removed.  The  capsule  becomes  greatly  thickened  and  may 
be  partly  ossified. 

The  round  ligament  becomes  elongated  and  flattened ;  it 
may  subsequently  undergo   disintegration.    So  long  as  it 

•  Loreliz,  "Pathol,  und  Thorap.  der  angoborenen  Hiiftverrenkung," 
Wien,  1895. 
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pei-sists  it  prevents  adhesions  forming  between  the  posterior 
border  of  the  acetabuhim  and  the  anterior  part  of  the  capsule 
Avhich  is  stretched  over  it. 

Muscles. — The  upward  and  backward  displacement  of  the 
lesser  trochanter  causes  the  ilio-psoas  to  rest  finally  over  the 
original  acetabulum,  more  than  half- encircling  the  narrow 
part  of  the  hour-glass-shaped  capsule.  The  gluteus  minimus 
rnay  become  fibrous  and  partly  fuse  with  the  capsule.  The 
muscles  which  tend  to  draw  the  head  of  the  bone  upwards 
are  the  biceps,  semi-membranosus,  semi-tendinosus,  sartorius, 
tensor  fascite  lat^,  rectus,  and  the  strong  lower  part  of  the 
adductor  maomis. 

The  direction  of  the  displacement  is  nearly  always 
upwards  and  backAvards ;  the  exceptions  are  few.  The  head 
has  been  found  to  be  displaced  directly  upwards,  upAvards  and 
forwards,  upon  the  pubes,  and  in  one  case  dowuAvards  and 
forAA-ards. 

The  New  Joint. — The  apposition  and  friction  of  the  bones 
produce  a  ncAv  cavity,  but  it  is  never  sufficiently  deep  to 
contain  the  head  of  the  bone,  and  it  is  only  formed  relatively 
late  La  life.  The  cavity  is  completed  by  the  thickened 
capsule  Avhich  surrounds  the  head  of  the  femur — in  a  fcAV 
cases  in  Avhich  the  head  of  the  bone  has  caused  absorption  of 
the  posterior  part  of  the  capsule,  and  so  has  come  to  lie 
directly  against  the  bone. 

ModifLC(dions  in  the  Muscles. — The  pelvi-trochanteric 
muscles  are  such  as  pass  from  the  pelvis  to  the  upper  part  of 
the  femur ;  those  Avhich  extend  from  the  pelvis  to  the  shaft  of 
the  femur  are  termed  pelvi-femoral ;  the  group  of  muscles 
which  pass  from  the  pelvis  to  the  upper  ends  of  the  tibia 
and  fibula  are  termed  pelvi-crural. 

Pelvi-trochanteric  Group. — The  ascent  of  the  head  of  the 
femur  causes  the  fibres  of  the  gluteus  maximus  to  become 
more  horizontal  in  direction  ;  the  great  trochanter  may  come 
to  project  above  the  upper  border  of  the  nuisclc,  the  loAver 
border  of  which  rises,  and  the  gluteal  furrow  rises  Avitli  it,  the 
ischial  tuberosity  being  left  uncovered  by  the  nuiscle.  The 
anterior  border  of  the  gluteus  medius  passes  horizontally 
backwards.  The  gluteus  minimus,  from  having  a  nearly 
vertical  position,  becomes  nearly  horizontal.    The  deeper 
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pelvi-troclianteric  muscles  are  also  changed  in  direction, 
ascending  instead  of  descending  to  their  insertions.  The 
psoas  may  become  cartilaginous  when  it  crosses  the  pelvis. 
The  traction  of  this  muscle  aids  in  producing  lordosis,  which 
is  thus  not  entirely  the  result  of  displacement  of  the  point  of 
support  of  the  ilium  upon  the  femur. 

Only  the  anterior  fibres  of  the  glut.  max.  and  the  posterior 
fibres  of  the  glut.  med.  and  min.  are  parallel  to  the  displace- 
ment, and  only  these  fibres  are  shortened.  The  glut.  max.  under- 
goes a  relaxation  when  the  fibres  of  the  tensor  fascice  lat?e  are 
divided.  By  reason  of  the  outward  displacement  of  the  great 
trochanter  due  to  the  movement  of  the  femoral  head  over  the 
ihum,  the  middle  glut,  and  glut.  min.  become  elongated,  and 
also  the  middle  parts  of  these  muscles  are  pushed  upwards  so 
that  their  fibres  no  longer  take  the  shortest  direction  between 
origin  and  insertion.  The  deep  pelvi-trochanteric  muscles 
and  the  psoas  also  undergo  elongation,  whence  the  result  that 
this  group  of  muscles  cannot  constitute  an  obstacle  to  re- 
duction. "  Hence  Brodhurst's  plan  of  subcutaneous  section  of 
the  muscles  inserted  into  the  great  trochanter  is  based  upon 
an  error,  and  Hoffa's  method,  which  is  based  upon  that  of 
Brodhurst,  is  likewise  erroneous." 

Of  the  pelvi-femoral  muscles,  the  inner  part  of  the 
adductor  magnus  is  shortened.  The  horizontal  fibres  of  the 
adductors  become  elongated. 

The  pelvi-crural  muscles  are  greatly  shortened  and  consti- 
tute the  most  important  obstacle  to  reduction. 

In  old  subjects  of  congenital  dislocation,  the  nnisclcs, 
especially  the  glutei,  tend  to  become  degenerated,  owing  to 
interference  with  their  functions. 

The  great  sciatic  nerve  undergoes  shortening,  which  can 
only  be  safely  overcome  by  gradual  extension. 

Changes  in  the  Pelvis.— In  double  dislocation  the  ilia 
become  smaller,  there  is  lordosis,  and  the  sacro-vertebral  joint 
is  unduly  mobile.  The  ischia  are  everted,  giving  rise  to 
increase  in  the  transverse  diameter  of  the  pelvis  and  in  the 
circumference  of  the  pelvis. 

Ccwmrf'iow.— Hippocrates  attributed  congenital  dislocations 
to  injuries  received  by  pregnant  women.  A  great  variety  of 
opinions  have  been  advanced,  but  only  two  deserve  notice— 
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(1)  That  the  condition  is  due  to  a  peculiar  position  of  the 
lower  extremities  of  the  fa^tus  in  utero ;  *  (2)  that  it  is  due  to 
arrest  of  development,  the  hip-joint  remaining  in  an  early 
foetal  condition. 

Hofta  observes  that  the  hereditary  tendency  observed  in 
certain  cases  of  congenital  hip-dislocation  favours  the  latter 
view.  It  must  be  admitted,  however,  that  this  is  not  con- 
clusive, since  the  hereditary  tendency  may  be  to  the  intra- 
uterine jDosition  of  the  lower  limbs,  i.e.  Avith  the  hips  acutely 
flexed,  and  the  dislocation  may  follow  as  a  consequence  of  the 
position.  It  is  important  to  remember  that  whatever  the 
cause  the  tissues  of  the  joint  and  the  muscles  are  free  from 
disease,  and  hence  congenital  hip-dislocation  is  comparable 
with  congenital  club-foot. 

Frequency. — The  hip  is  the  commonest  site  of  congenital 
dislocation.  Kronlein  observed  ninety  cases  of  congenital 
hip-dislocation  to  five  of  the  humerus,  two  of  the  radius, 
and  one  of  the  knee. 

Hoffa,  in  1,444  cases  of  deformity,  observed  seven  cases  of 
congenital  hip-dislocation.  The  same  author  has  collected 
statistics  of  342  cases.  Out  of  these  less  than  300  were  in 
females,  42  in  males ;  134  were  bilateral;  198  were  uni- 
lateral ;  100  on  the  left,  98  on  the  right  side. 

Symptoms. — If  every  new-born  infant  Avere  carefully 
examined  for  the  condition,  the  instabihty  of  a  congenitally 
dislocated  hip-joint  Avould  be  discovered,  and  the  condition 
could  be  treated  from  the  beginning.  As  a  rule,  hoAvever,  the 
condition  usually  attracts  no  attention  until  the  child  begins 
to  Avalk  at  the  age  of  two  or  even  three  years.  "  Then  it  is 
noticed  to  stand  ordinarily  Avith  the  back  unduly  arched  and 
to  Avaddle  most  markedly  when  Avalking  is  Avell  begun  .  .  . 
Wiien  the  dislocation  is  only  unilateral,  the  Avaddle  becomes 
an  exaggerated  limp;  in  stepping  on  that  leg  the  child 
suddenly  lurches  violently  to  the  affected  side  and  the  leg 
•secrns  to  have  grown  suddenly  shorter."  f 

In  double  di.slocation  the  waddling  occurs  to  either  side 
alternately.    It  is  explicable  by  the  mechanical  conditions 

•  This  was  tho  view  of  Dupuytren,  who  was  tho  first  to  describe  the  i)athology 
of  this  condition. 

t  Bradford  and  Lovott,  loc.  cil.,  p.  514. 
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present,  the  unstable  articnlation  of  the  femoral  head  with 
the  ilium  causing  the  patient  to  incline  to  the  weight- 
bearing  side,  so  that  the  ilium  may  lie  as  nearly  as  possible 

in  a  plane  at  right  angles  to 
the  head  of  the  femur. 
When  the  head  of  the 
femur  is  placed  near  the 
anterior-superior  spine,  the 
lordosis  and  the  waddling 
may  be  but  little  marked. 
As  the  patient  grows  the  tro-. 
chanters  and  the  buttocks 
become  very  prominent.  (See 
Fig.  223.)  Fatigue  is  readily 
felt  and  the  unstable  joints 
are  very  liable  to  sprains. 

The  displacement  of  the 
upper  parts  of  the  thighs  out- 
wards leaves  a  gap  between 
the  thighs  at  the  perineum. 
The  head  of  the  femur  may 
sometimes  be  felt  near  the 
anterior-superior  spine,  more 
commonly  it  is  displaced 
backwards  on  the  dorsum 
ilii ;  but  whatever  the  posi- 
tion of  the  head  of  the  bone, 
the  foot  usually  points  more 
or  less  forwards,  owing  to 
adaptive  changes  in  the  head 
and  neck  of  the  femur. 

The  lumbar  spine  becomes 
abnormally  mobile  in  order  to  compensate  for  the  restricted 
mobihty  of  the  hips.  The  thighs  also  become  adducted  from 
their  separation  above.  In  young  subjects  traction  in  the 
leg  causes  the  great  trochanter  to  descend,  but  in  older 
patients  the  parts  have  become  more  rigid,  and  this  may 
no  longer  be  observed  to  any  marked  extent. 

In  unilateral  congenital  displacement  we  can  compare 
the  normal  with  the  abnormal  side.    The  latter  shows  a 


rig.  223.— Double  Cougeuital  Dislo- 
cation of  the  Hip.  (Lorenz.) 
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luarked  flattening  and  the  gluteal  fold  is  straighter  and  deeper 
there.  The  great  trochanter  on  the  affected  side  is  found  to 
be  displaced  upwards  and  the  affected  limb  is  markedly 
shortened,  and  to  compensate  for  this  the  j)atient  usually 
holds  the  ankle  of  the  affected  side  in  the  position  of  talipes 
equinus,  or  when  the  shortening  is  very  great  the  knee  of  the 
sound  side  is  flexed.  The  pelvis  is  inclined  forwards  on  the 
aftected  to  a  greater  extent  than  on  the  sound  side,  or,  in 
other  words,  there  is  some  flexion  of  the  abnormal  hip. 
Owing  to  the  inequality  of  the  limbs  in  length  slight  scoliosis 
may  supervene  ;  if  the  patient  is  aftected  with  rickets  the 
scoliosis  may  be  considerable. 

In  early  childhood  the  range  of  movement  of  the  dis- 
located joint  is  exaggerated  except  in  regard  to  abduction. 
The  limb  may  often  be  adducted  to  a  right  angle  with  the 
axis  of  the  body.  In  older  subjects  the  range  of  movement 
is  less  and,  especially  in  the  direction  of  extension,  may  be 
diminished.  Abduction  is  always  limited  in  congenital  dis- 
location. This  is  due  to  the  contraction  of  the  adductor 
muscles  and  is  removed  by  subcutaneous  section  of  the 
adductor  longus  and  brevis. 

In  unilateral  cases  the  lower  limb  on  the  affected  side  is 
less  well  nourished  than  the  sound  limb. 

Sometimes  the  j^atient  compensates  for  the  shortening  by 
allowing  the  limb  of  the  sound  side  to  assume  the  position  of 
genu  recurvatum. 

Dwjjnosw. — This  will  be  made  on  the  examination  of  the 
hip  as  described  already  (p.  273).  The  trochanter  will  be  dis- 
placed upwards  above  Nelaton's  line  from  half  an  inch  to 
three  inches.  In  young  subjects  the  trochanter  can  be  felt  to 
descend  when  traction  is  made  upon  the  limb,  whilst  the  pelvis 
is  fixed.  The  affected  limb  may  be  cither  everted  or  directed 
normally.  On  moving  the  thigh  preternatural  mobility  may 
be  observed  at  the  hip.    The  perineum  is  abnormally  broad. 

Jjlfferenti/d  IHarjnosis.  —  Immediately  after  birth  there 
should  be  little  difficulty  in  recognising  the  condition.  A 
preternatural  mobility  of  the  joint  and  a  sensation  of  the 
head  of  the  bone  slipping  over  the  shallow  acetabular  de- 
pression as  the  thigh  is  rotated  in  and  out  will  afford  certain 
proof  of  the  condition.    Traumatic  conditions,  e.g.  dislocation 
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and  separation  of  the  upper  epiphysis,  are,  however,  possible. 
Traumatic  dislocation  will  be  distinguishable  by  the  firmness 
of  the  articulation  when  reduction  has  been  successfully 
performed,  separation  of  an  epiphysis  by  some  swelling  in 
the  joint,  and  b}^  the  cessation  of  active  movements  and 
eversion  of  the  limb,  as  well  as  by  shortening.  If  the  child 
was  born  by  the  breech  and  also  if  other  deformities  such  as 


Pig.  224. — Kacliograph  of  a  case  of  Double  Congeuital  Dislocatiou  of 
the  Hip.    {Mtiirhcatl  LMle.) 


club-foot  are  present,  these  Avill  support  a  diagnosis  of  con- 
genital dislocation. 

If  some  months  or  a  year  or  two  have  passed  before  the 
examination  is  made  other  possibilities  must  be  considered. 
The  chief  of  these  are  coxa  vara  and  infantile  paralysis. 

Coxa  vara,  or  incurvation  of  the  neck  of  the  femur,  was 
first  described  in  adolescents  and  young  adults.  It  is  now, 
however,  known  to  occur  also  in  young  infants.  The  most 
certain  means  of  identifying  the  condition  is  by  a  good  radio- 
graph (Fig.  224.)* 

Infantile  paralysis  of  the  pelvi-femoral  muscles  often 
simulates  congenital  dislocation  most  closely.  In  fat  children 
the  wasting  of  muscles  about  the  joint  is  sometimes  difficult 
to  recognise  by  inspection,  but  by  palpation  it  can  usually  be 

*  E.  Muiihead  Little,  Ihii.  Med.  Journ.,  1898. 
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made  out.  Electrical  investigation  will,  when  necessary,  give 
further  information.  When  the  muscles  about  the  hip-joint 
are  paralysed  a  partial  or  intermittent  dislocation  of  the  joint 
is  very  commonly  observed.  The  absence  of  tone  in  the 
muscles  and  the  ease  Avitli  which  the  dislocation  is  reduced 
will  serve  to  distinguish  paralytic  subluxation. 

Prognosis— CongQnitdl  dislocation  of  the  hip  within 
certam  limits  is  curable.  There  is  no  doubt  that  in  cases 
diagnosed  soon  after  the  patient  has  begun  to  walk  and 
treated  from  the  beginning,  the  unstable  joint  can  be  made 
to  become  a  stable  one,  or,  in  other  words,  the  condition  can 
be  cured.  Thus,  if  efficient  treatment  is  begun  at  an  early 
period  the  prognosis  is  good.  Up  to  the  age  of  seven  years 
the  most  recent  experience  has  shown  that  there  is  a  very 
fair  chance  of  cure.  In  older  children  the  chance  of  success 
diminishes  with  age,  but  a  successful  result  has  been 
obtained  at  the  age  of  sixteen  years.  After  the  age  of  eight 
to  ten  palliation  is  all  that  can  be  certainly  promised.  In  a 
few  cases  the  head  of  the  femur  becomes  arrested  by  a  firm 
nearthrosis  in  a  favourable  position  near  the  anterior-superior 
.spine,  and  then  no  treatment  beyond  the  wearing  of  a  high 
boot  is  required. 

Treatment — There  is  absolute  agreement  amongst  all 
observers  that  at  birth  congenital  dislocation  of  the  hip 
is  easily  reduced  and  that  an  acetabulum  is  present  and  is 
capable  of  receiving  part  of  the  head  of  the  femur,  though 
from  the  shallowness  of  the  acetabulum  the  articulation  is 
an  unstable  one. 

Schede*  Mikulicz  f  and  others  have  found  that  where 
well-directed  ti'eatment  has  been  begun  before  the  child  has 
been  allowed  to  walk,  the  unstable  articulation  can  be  con- 
verted into  a  stable  one.  Schede's  abduction  treatment 
consists  in  the  application  of  an  apparatus  by  means  of 
which  abduction  and  inward  pressure  on  the  great  trochanter 
are  obtained  by  means  of  a  screw.  In  young  infants  Schcde 
finds  that  extension  in  an  abducted  position  combined  with 
slight  pressure  on  the  great  trochanter  is  sufficient.  One  of 
Schede's  patients  was  shown  at  the  age  of  sixteen  years.  Treat- 

•  Schede,  Verhandlumien  der  dvutKoli .  (lencllai'h.  fiir  Ckirnrij.  Coikj.,  1894. 
t  Mikulicz,  yirch.  J'iir  Idin.  Cliimrg.,  1895,  lid.  xlix..  Holt  2. 
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ment  by  means  of  extension  was  begun  at  the  age  of  eleven 
months  and  continued  for  three  months.  After  this  the 
abduction  apparatus  was  worn  for  twelve  months.  A  com- 
plete and  lasting  cure  was  obtained. 

It  would  thus  appear  that  congenital  hip-dislocation,  at 
once  the  couunonest  and  most  formidable  of  all  congenital 
dislocations,  can  be  cured  by  the  simplest  means  if  skilfully 
and  patiently  applied  during  the  first  two  years  of  life.  It 
becomes,  then,  a  matter  of  the  first  importance  to  diagnose 
the  condition  at  the  earliest  possible  moment. 

Buckminster  Brown  obtained  a  cure  in  the  case  of  a 
little  girl,  aged  four,  affected  with  double  congenital  disloca- 
tion by  applying  continuous  traction,  the  patient  being 
confined  to  bed  for  thirteen  months.  After  this,  supported 
on  a  wheel-chair,  she  was  allowed  to  move  the  legs  as  in 
walking,  but  without  bearing  weight  upon  them.  By  degrees 
she  was  allowed  to  bear  more  and  more  weight  upon  the 
lower  limbs  until  finally  she  was  allowed  to  walk  without 
support.  The  treatment  was  completely  successful.  Post, 
of  Boston,  obtained  a  cure  in  a  yoimg  child  affected  with 
unilateral  congenital  dislocation  by  reducing  the  displacement 
under  anaesthesia  and  retaining  the  head  of  the  bone  in  place 
by  means  of  a  plaster  of  Paris  bandage,  which  enclosed  the 
trunk  and  thigh. 

It  is  a  striking  comment  upon  recent  experience  in  the 
treatment  of  this  formidable  malformation,  that  whilst 
Lorenz,  in  his  monograph  dealing  with  the  subject,  which 
was  pubhshed  in  1895,  recommended  operative  interference 
as  the  only  hopeful  measure,  unless  in  certain  exceptional 
cases,  when  the  anatomical  conditions  allowed  of  the  head 
of  the'  bone  being  replaced  in  the  acetabulum  without 
operative  interference,  three  years  later  the  same  surgeon* 
no  longer  recommended  the  operation,  but  a  bloodless 
method  of  reduction  and  subsequent  treatment  which  com- 
bine some  original  features  with  others  previously  practised, 
e.g.  by  Roser,  Schede,  Mikulicz,  and  Paci. 

The  chief  points  aimed  at  in  Lorenz's  method  are,  first, 
to  obtain  a  true  reduction,  i.e.  to  make  the  head  of  the 
femur  rest  in  the  diminutive  acetabulum ;  and,  secondly,  in 

«  Lorenz,  Wiener  med.  Woch.,  Sppt.  3,  1896. 
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the  after-treatment  to  maintain  the  affected  limb  in  a  position 
of  abdnetion  for  a  sufficient  length  of  time  for  the  original 
socket  to  enlarge  and  the  articulation  to  become  firm.  This 
method  has  only  proved  successful  in  the  case  of  young 
children  ;  and  from  personal  experience  I  can  testify  to  its 
failure  in  the  case  of  a  patient  of  twelve  years  of  age,  though 
Kiimmell  has  recorded  a  successful  case  at  the  age  of  sixteen 
years,  so  that  the  method  is  deserving  of  a  patient  trial,  even 
in  unpromismg  cases.  The  steps  of  the  operation  are  as 
follow : — 

Hedaction  by  Manijndation — 

Stage  I.  To  bring  the  head  of  the  femur  to  the  level  of 
the  acetabulum.  In  children  who  have  never  walked  this 
is  easily  effected.  In  severe  cases  the  adductors  may  be 
thoroughly  kneaded  or  even  cut  subcutaneously,  or  all  the 
resistant  muscles  may  be  forcibly  stretched  under  anassthesia 
by  a  screw-extension  apparatus  which  is  fixed  to  the  end 
of  the  operating  table,  making  traction  by  a  fillet  from  above 
the  knee;  counter-extension  being  exerted  by  a  perineal 
band.  This  part  of  the  operation  is  rendered  more  easy  by 
a  preliminary  course  of  gradual  stretching  by  extension. 

Stage  II.  To  open  up  the  passage  of  the  head  of  the  femur 
into  the  acetabulum,  the  thigh  must  be  fully  flexed  and 
slightly  rotated  in.  If  the  fullest  abduction  is  now  produced 
in  the  flexed  position,  the  head  of  the  femur  clears  the 
posterior  border  of  the  acetabulum,  and  reduction  is  eftected 
often,  but  not  always,  with  a  distinct  shock  that  can  be  felt 
and  heard. 

Stage  III  Full  alxluction  being  kept  up,  the  thigh  is 
rotated  out,  thus  forcing  the  head  of  the  femur  more  firmly 
mto  the  socket.  The  surgeon  may  now  endeavour  to  deepen 
the  socket  by  manipulations,  grinding  the  head  of  the  femur 
into  the  acetabulum,  taking  care  to  keep  up  full  abduction, 
m  which  position  the  tendency  to  displacement  ceases.  The 
iiinb  is  put  up  in  plaster,  extending  from  the  pelvis  to  the 
knee,  the  position  being  that  of  full  al)duction  and  slight 
external  rotation  and  extension.  Loronz  directs  in  cases  of 
double  dislocation  that  the  tr<!atmeiit  of  one  side  shall  bo 
completed  before  that,  of  the  other  is  begun.  Hoffa  has 
found  that  both  limbs  may  be  operated  on  at  the  same  time. 

T 
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After  ten  to  twelve  weeks  the  plaster  is  changed  and  the 
limb  is  put  up  with  less  abduction.  The  second  plaster 
surrounds  the  bathing-drawers  area.  The  child  is  now  en- 
couraged to  walk  with  flexed  knees,  which  it  does 
readily. 

After  the  second  plaster  Tausch*  uses  Schede's  abduction 
apparatus  combined  with  a  spinal  support  by  a  Hessing's  hip- 
piece.  This  arrangement  has  the  usual  advantages  over 
plaster.  A  screw  enables  pressure  on  the  trochanter  to  be 
kept  up  at  night.  A  jomt  opposite  the  hip  permits  of  flexion 
movements. 

Duration  of  Treatment- — -For  six  months  fixation  must  be 
kept  up.  In  cases  of  double  dislocation  fixation  is  required 
for  a  longer  time. 

Re-education  of  muscles  and  abduction-gymnastics  call  for 
some  months  of  treatment,  m_assage,  etc.,  after  the  fixation 
has  been  discontinued. 

Hoffa  advises  that  in  bilateral  cases  both  joints  should  be 
simultaneously  operated  on  by  Lorenz's  bloodless  method, 
the  thighs  being  put  up  in  plaster  abducted  to  a  right  angle 
and  so  allowed  to  remain  for  two  or  three  weeks,  at  the  end 
of  which  time  the  plaster  is  renewed  with  a  less  degree  of 
abduction. 

The  results  of  Lorenz's  method  are  highly  satisfactory.  At 
the  International  Congress  held  at  Moscow  in  1897,  Lorenz 
reported  160  cases  with  only  five  relapses.  In  most  of  the 
successful  cases  the  head  of  the  femur  does  not  remain  in  the 
acetabulum,  but  forms  a  firm  new  joint  beneath  the  anterior- 
superior  iliac  spine.  In  some  cases,  however,  the  head  of  the 
bone  remains  in  the  acetabulum.  In  either  case  a  useful  and 
freely  movable  limb  remains. 

The  dangers  of  the  proceeding  are  not  encountered  in 
young  children.  In  older  subjects  paralysis  from  injury  to 
the  yreat  sciatic  nerve,  htematoma  from  laceration  of  the  soft 
parts,  and  in  some  cases  subsequent  suppuration  have  been 
recorded.  In  one  case  Hofl'a  met  Avith  a  fatality  Ironi  "  con- 
vulsions and  shock-like  symptoms."  For  older  children 
a  Chance's  spinal  support,  to  the  pelvic  piece  of  which  arc 
attached  one  or  two  leg-irons,  according  as  the  case  is  unilateral 

*  Tausch,  Miinch.med.  Woch.,  July  13,  IS'.t". 
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or  bilateral,  is  used  at  the  City  of  London  Ortho2Dsedic 
Hospital,  together  with  daily  massage  and  gymnastics. 

Iliustrative.  Cases.— At  the  present  time  I  have  two  patients  under 
treatment.  One,  a  girl,  aged  seven  years,  with  unilateral  dislocation, 
the  second  a  girl  aged  two  and  a  half  years,  with  bilateral  dislocation. 
In  both  I  adopted  Lorenz's  method,  and  I  am  able  to  confirm  the  view 
that  by  this  means  a  veritable  reduction  is  obtained.  The  time  of  treat- 
ment has  as  yet  been  too  short  to  judge  of  the  permanent  results. 

Operative  Treatment. — Since  Guerin  first  applied  operative 
measures  to  the  treatment  of  congenital  dislocation  of  the  hip 
many  ditt'erent  plans  have  been  employed.  Of  these,  excision 
of  the  head  of  the  femur  and  the  methods  of  Hoffa  and 
Lorenz  alone  require  mention  here. 

Resection  of  the  head  of  the  femur  was  first  practised  by 
Rose  and  Reyer  in  Germany,  and  has  been  adopted  by  Ogston 
and  other  surgeons  in  England.  Hoffa  observes  that  the 
results  of  dealing  with  the  deformity  by  simple  excision  leave 
much  to  be  desired.  Complete  cure  had  never  been  obtained, 
and  in  the  cases  of  bilateral  dislocation  the  patients  have 
walked  as  badly  as  before  operation.  In  unilateral  cases,  out 
of  sixteen  cases  six  were  worse  off'  than  before  operation,  and 
only  one  was  able  to  walk  without  undue  fatigue. 

The  same  surgeon,  however,  recommends  excision  for 
cases  of  congenital  dislocation  that  are  too  old  for  other 
modes  of  treatment.  The  essential  part  of  the  plan  consists 
in  removing,  as  well  as  the  head  of  the  femur,  the  part  of  the 
capsule  of  the  joint  that  separates  the  head  of  the  femur  from 
actual  contact  with  the  surface  of  the  ilium. 

The  joint  is  opened  by  a  lateral  incision  and  the  soft  parts  are  separated 
•sabperiosteally  from  the  great  trochanter  and  the  capsule  is  detached  from 
its  insertion  into  the  neck  of  the  femur,  so  that  the  head  of  the  bone  can 
be  luxated  and  made  to  j)rotrudo  from  the  wound.  The  iiead  of  the 
fKjne  is  detached  by  a  narrow  .saw  close  to  the  intcr-trochanteric  line. 
The  funnel-.shaped  capsule  is  then  put  on  the  stretch  and  its  hinder  ])art 
is  severed  by  a  cut  which  passes  through  its  middle  and  reaches  the 
periosteum  of  the  on  innominatum.  The  attacliment  of  the  cap.sule  to 
the  acetabulum  is  now  severed,  adhesions  between  the  ca]>sulo  and 
periosteum  of  the  os  innominatum  and  the  two  i)arts  of  the  ca[)sule  are 
removed.  Thus  tlie  sawn  surface  of  the  femur  can  be  placed  against  a 
free  periosteal  surface  on  the  os  innominatum. 
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HofFa's  ovigixial  operation  consisted  in  exposing  and 
opening  the  liip-joint  by  Langenbeck's  posterior  excision, 
separation  of  all  muscular  attacliments  from  the  great 
trochanter,  and  then  deepening  the  shallow  acetabulum  and 
replacing  in  it  the  head  of  the  bone.  Hoffa*  candidly  admits  : 
"  The  final  functional  results  were  not  so  o-ood  as  I  had  ex- 
pected,  seeing  that  successful  reduction  had  been  accom- 
plished ;  and  Lorenz  soon  showed  the  reason  of  this,  namely, 
that  the  pelvi-trochanteric  muscles  were  not  shortened,  but, 
on  the  contrary,  were  elongated,  and  he  had  modified  my 
operation  by  opening  the  joint  from  the  front  and  leaving 
the  pelvi-trochanteric  nuiscles  intact.  In  exchange,  he  re- 
commended section  of  the  adductors  and  the  attachments 
of  the  hamstrings  to  the  tuber  ischii  in  order  to  neutralise 
the  shortening  of  these  muscles.  Later  he  showed  that 
these  multiple  tenotomies  were  not  wholly  harmless,  and 
that  retraction  could  be  overcome  by  forcible  stretching  at 
the  operation." 

Lorenz  s  Operation.1; — The  steps  of  this  operation  are — 

I.  Drawing  down  the  head  of  the  femur  by  manual  force 
or  by  a  windlass.  In  very  obstinate  cases  a  preliminary 
course  of  weight-extension  may  be  required. 

II.  Anterior  incision  in  skin  and  fascia  lata  and  exposure 
of  the  capsule  by  separating  the  tensor  fascia?  lata?  in  fi-ont 
and  internally  from  the  gluteus  medius  behind  and  externally. 

III.  T-shaped  incision  in  the  capsule  by  entering  the 
bistoury  close  to  the  anterior  iliac  spine  and  cutting  along 
the  neck  of  the  femur  to  its  attachment  to  the  latter.  With  a 
probe-pointed  bistoury  the  incision  in  the  capsule  is  converted 
into  a  T-shape  by  a  cut  at  the  outer  extremity  of  the  first. 

IV.  The  head  of  the  bone  is  brought  out  of  the  incision 
and,  if  necessary,  the  round  ligament  is  removed  and  the  head 
of  the  femur  trimmed  so  that  it  has  a  spherical  shape. 

V.  Deepening  the  acetabukun  by  sharp  spoons. 

VI.  Reposition  by  extension  and  abduction  of  the  thigh. 

VII.  Suture  and  immobilisation  of  the  limb  in  the 
abducted  position  by  a  plaster  apparatus. 

After-treatment. — Allowing  two  weeks  for  the  healing  of 

*  "  Orthopasdic  Surgery,"  1898,  p.  584. 

t  Lorunz,  "  Congenital  Dislocation  ol'  tho  Hip,"  lr!iu.><lated  by  Cotlct,  p.  201. 
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the  wound,  dail}'-  massage  and  electric  stimulation  of  the 
umscles  around  the  joint,  and  especially  of  the  glutei,  are 
required.  Soon  active  movements  must  be  begun  and 
persevered  in  until  the  patient  has  the  power  and  the  will  to 
make  them.  The  abduction  movements  must  be  especially 
cultivated.  ■  According  to  Lorenz,  the  patients  may  generally 
be  allowed  to  walk  unassisted  five  or,  at  latest,  six  weeks 
after  operation.  If  stiffness  remains,  a  period  of  weight- 
extension  is  indicated. 

Anatomical  Results. — Hoffa  has  published  the  results 
of  an  autopsy  on  a  boy  aged  four  years,  who  died  of  diph- 
theria one  year  and  a  half  after  his  open  operation  had 
been  performed.  In  this  case  a  firm  nearthrosis  had  been 
established  at  the  site  of  the  original  acetabulum.  The  same 
author  has  demonstrated  by  radiographs  the  condition  of  the 
joints  in  three  cases  two  years  after  operation.  In  two  of 
these  cases  the  operation  had  been  performed  on  one  side 
only  and  in  the  remaining  one  on  both  sides.  All  the 
radiographs  show  satisfactory  new  joints  with  good  acetabula 
and  a  normally-directed  femoral  neck.  Hoffa  has  had  but 
one  instance  of  redislocation  among  his  later  cases. 

Physiological  Results. — Lorenz  considers  that  a  very  good 
physiological  result  is  obtained  when  the  patient  can  flex  the 
hip  to  ninety  degrees,  and  even  one  half  this  degree  of  mo- 
bility is  satisfactory.  Not  infrequently  a  tendency  to  flexion- 
contracture  has  been  observed,  but  it  has  always  yielded 
to  treatment.  Lorenz  found  that  in  one  of  his  cases  fibrous 
ankylosis  resulted,  but  in  spite  of  this  the  physiological  result 
was  very  good.  The  tendency  to  roll  from  side  to  side  in 
walking  remains  for  a  time  in  some  cases  and  is  to  be  over- 
come by  gradual  education  in  walking. 

Jjd.arjers  of  Lite  Open  Operation. — In  200  cases  Hoft'a  had 
six  fatalities.  Lorenz  has  also  recorded  a  fatal  case.  These 
deaths  were  from  sepsis  and  other  preventible  causes. 

Hoffa  states  that  since  he  has  operated  without  division  of 
the  Trui.sclcs  and  with  faultless  asepsis,  he  has  had  no  further 
death.s. 

IndicatiortH  for  the  Operat  ion. — Cases  suitable  for  bloodless 
reduction  arc  to  be  treated  by  that  method.  Hoffa  considers 
thfit  the  best  period  for  operative  treatment  is  between  the 
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third  and  the  eighth  year,  and  as  a  general  rule  he  would  iix 
the  age-limit  for  the  operation  at  ten  years,  for  older  patients 
substituting  the  operation  described  at  p.  292.  Lorenz  ob- 
serves that  in  bilateral  cases  this  limit  should  be  adhered  to, 
but  in  unilateral  cases  where  the  femur  can  be  brought  down 
readily,  the  open  method  may  be  used  for  older  subjects. 

In  bilateral  cases  it  is  immaterial  whether  only  one  or  both 
hips  are  operated  upon  at  the  same  time.  The  condition  of 
the  patient  as  to  shock,  etc.,  must  decide  in  each  case. 

Gontra-indications. — Lorenz  says  that  there  is  only  one 
absolute  contra-indication,  namely,  absence  of  the  head  of  the 
femur.  Absence  or  gross  deformity  of  the  head  of  the  femur 
can  be  ascertained  by  palpation  and  it  may  occur  at  any  age. 
Rickets  is  the  main  cause  of  these  additional  deformities. 
This  amounts  to  the  proposition  that  severe  coxa  vara  is  a 
contra-indication,  and  in  radiography  there  now  is  a  certain 
test  of  this  point,  and  no  case  should  be  operated  upon  unless 
a  good  radiograph  has  been  obtained  and  studied.  Lorenz 
also  states  that  "  anteversion "  of  the  femoral  head  is  a 
contra-indication. 

Falliative  Treatvient—When  the  dislocation  has  been 
allowed  to  go  untreated  for  so  many  years  that  it  can  no 
longer  be  treated  by  reposition  or  by  open  operation,  the 
question  arises  as  to  whether  anything  remains  to  be  done.  In 
a  few  cases  nature  secures  a  good  result  by  a  fixation  of  the 
dislocated  head  of  the  femur  near  the  anterior- superior  spine. 
When  the  parts  are  in  this  position,  the  balance  of  the  body  is 
maintained  without  any  lordotic  arching  of  the  spine.  In  the 
great  majority  of  cases  the  head  of  the  femur  rests  upon  the 
ilium  at  a  point  posterior  to  and  far  above  the  acetabulum. 
In  such  a  condition  marked  lordosis,  or,  if  the  condition  be 
unilateral,  scoliosis  ensues.  In  many  cases  adductor  spasm 
and  shortening  result  in  additional  disablement  of  the 
patient's  walking  powers.  Many  patients  are  relieved  by 
walking  instruments  that  transfer  some  of  the  weight  to  the 
ischial' tuberosities.  In  some  cases  there  is  much  pam  ui 
the  spine.  This  and  the  lordosis  are  best  moderated  by 
the  use  of  a  Chance's  single-upright  spinal  splint.  When 
instruments  are  worn  daily,  exercises  are  required  to  pre- 
vent loss  of  tone  in  the  muscles. 
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Severe  adductor  contracture  can  generally  be  overcome  by 
manipulation  and  by  the  patient  Avearing  an  abduction- 
apparatus  at  night. 

As  soon  as  a  firm  articulation  has  been  obtained  with  the 
head  of  the  femur  directed  forwards,  instruments  may  be 
gradually  dispensed  with. 

Operative  treatment,  namely,  infra-trochanteric  osteotomy, 
has  been  suggested  by  Kirmisson  * 
for  severe  adduction.  In  my  ex- 
perience patient  manipulation 
and  stretching,  combmed  if  neces- 
sary with  subcutaneous  section 
of  the  adductor  longus  tendons, 
will  render  such  an  operation 
unnecessary. 

On  some  Affections  that 
Simulate  Congenital  Dislocations. 
— In  connection  with  congenital 
dislocations  certain  deformities  of 
traumatic  and  paralytic  nature 
that  date  from  birth  demand  men- 
tion. In  the  section  dealing  with 
congenital  dislocations  of  the 
shoulder  reference  is  made  (p.  313) 

to  the  relation  that  exists  between  congenital  dislocation  and 
"  birth-palsy."  The  distinction  between  the  classes  of  cases 
is  made  more  difficult  by  reason  of  the  fact  that  in  con- 
genital dislocation  there  is  an  abnormal  position  of  the  arm, 
and  hence  some  difficulty  in  parturition  is  to  be  expected. 
On  the  other  hand,  in  tedious  or  in  precipitate  labours, 
injury  to  the  Ijrain,  brachial  plexus,  or  the  epiphyses,  etc., 
may  occur,  leading  to  paralytic  and  traumatic  disabilities 
that  must  be  distinguished  from  congenital  dislocations.  As 
an  examplr;  of  a  congenital  paralytic  condition  (see  Fig.  225) 
that  had  been  inistakcn  for  a  double  congenital  dislocation  of 
the  hip,  I  may  mention  a  case  brought  to  uiy  notice  at  the 
North-Wost  London  ITosjMtal  by  my  colleague,  Dr.  G.  A. 
Sutherland,  to  vvhoin  1  am  indebted  for  the  following 
notes : — 


Fig.  225. — Congenital  Paralysis 
of  the  Lower  Esti'emities. 


Kirmisson,  "  Ucviic  dV )rlhoi)6dic,"  No.  'i,  1894. 
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Mary  E.  D.,  aged  two  years.  Patient  lia.s  broiicliitis  and  sweats 
about  the  head.    General  nutrition  is  good.    Feet  always  cold. 

Lower  extri'viitu's  lie  absolutely  flaccid  in  a  semi-flexed  position 
with  complete  eversion,  the  buttocks,  knees,  and  outer  borders  of  the 
feet  being  in  contact  with  the  bed  in  the  same  horizontal  plane. 
Flexion  at  the  knees  accompanied  with  contraction  of  the  hamstrings. 
No  knee-jerk.    Sensation  in  lower  limbs  very  defective. 

Arms. — Limitation  of  movement  in 
the  right  shoulder-joint.  The  right 
scapula  farther  from  the  spine  than 
the  left.  Right  elbow  shows  some 
flexion-contracture.  Eight  arm  cannot 
be  pressed  to  the  side. 

Double  internal  strabismus,  which 
was  not  seen  until  the  patient  began 
cutting  teeth. 

Talking  defective  :  can  say  da-da." 
Does  not  answer  questions — looks  in- 
telligent.    Mother  has  never  seen  any 
movement  in  the  lower  limb  ;  patient 
can  only  move  the  toes.    When  she 
does  move   the   trunk,   the  muscular 
action   does  not    extend  beyond  the 
pelvis.    Head  small. 
Family  History : — 
First  child  lived  ten  weeks ;  prema- 
ture ;  died  of  bronchitis. 
Second,  living ;   aged   five  years ; 

quite  healthy. 
Third,  full  time  ;  born  dead  after 

instrument  delivery. 
Fourth  (the  patient),  seven  months' 
child  ;   labour  induced  prema- 
turely, because  of  previous  diflacult  labour.     Delivery  by  podolic 
version ;   difficulty  in  bringing  down  right  arm. 

There  has  never  been  any  movement  in  the  lower  limbs,  and  the 
movements  of  the  right  arm  were  always  defective. 

Electrical  Heactions.— The  abdominal  muscles  react  well  to  both 
currents.  No  reaction  to  either  I'aradic  or  galvanic  currents  in  either 
thigh  or  calf  muscles. 

Contracture  of  the  Hij)  frovi  Infantile  Por((///.sis.— This 
is  nearly  always  a  flexion-contracture,  as  shown  in  Fig.  22G. 
The  superficial  muscles,  sartorius,  and  tensor  fasciae  fcmoris, 
and  the  fascia  lata,  are  most  frequently  contracted,  but  in 
some  cases  the  rectus  and  other  deep  nuisclcs  are  at  fault. 
Treatment— TYiQ  contracted  nuiscles  require  division  and 


Fig.  226.— Paralytic  Contrac- 
tui'e  of  both  Hip-joints. 
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the  improved  position  must  bo  maintained  by  proper  instru- 
ments. 

Tubercular  Coxitis.— Symijfoms  and  Diagnosis.— It  is  in 
the  slighter  degrees  of  hip  disease  alone  that  mistakes  are 
likely  to  be  made.  For  a  full  consideration  of  the  differential 
diagnosis  of  inflammatory  conditions  general  surgical  works 
must  be  consulted.*  The  various  symptoms:  (1)  lameness, 
Avhich  may  be  due  to  tenderness,  altered  position,  weakened 
or  contracted  muscles  ;  (2)  pain  (often  referred  to  the  knee)  ; 
(3)  impaired  movement;  (4)  muscular  wasting;  (5)  swelling, 
must  be  carefully  looked  for  and  their  degree  noted. 

The  most  common  error  is  to  mistake .  neurotic  or  func- 
tional affections  of  joints  (so-called  "hysterical  hip")  for 
examples  of  disease  or  vice  versa.  Experience  alone  will 
enable  the  surgeon  to  separate  the  clear  from  the  doubtful 
cases.  Incipient  or  convalescent  hip  disease  in  a  neurotic 
girl  may  require  repeated  examinations  before  a  definite 
opinion  can  be  formed.  As  a  rule,  however,  the  absence  of 
the  classical  signs  of  disease  and  the  emotional  state  of  the 
patient  will  enable  the  diagnosis  to  be  made,  but  this  should 
always  be  done  with  caution.  In  the  functional  affection, 
as  a  rule,  the  patient  complains  of  severe  pain  in  the  limb, 
especially  on  an  attempt  to  move  the  joint.  The  pain  is 
more  likely  to  be  referred  to  the  hip  than  the  knee.  It  is 
important  to  measure  the  girth  of  the  thighs,  for  Avasting, 
which  is  seldom  absent  in  tubercular  coxitis,  is  usually 
wanting  in  the  functional  affection.  In  cases,  hoAvever,  of 
tjrpical  neurotic  contracture  that  have  been  kept  up  for 
some  years  there  may  be  distinct  Avasting  of  the  affected 
limb.  Thus,  in  the  case  of  the  young  Avoman  shown  in 
Fig.  227  :— 

The  patient  was  aged  twenty-four.  She  gave  out  tliat  .she  was 
"crippled  with  rlieumatlHin."  For  five  year.s  she  liad  been  in  one 
infirmary,  and  for  two  years  more  in  a  "  liome  of  rest."  The  matron  of 
the  latter  institution  informed  me  that  the  jjatient  would  sometimes 
get  up  and  walk  ai)0ut  of  her  own  accord,  but  that  she  Avas  always 
worse  wlien  called  upon  to  work.  She  was  admitted  under  my  care 
at  the  North-West  London  Hospital.  After  careful  consideration  of 
the  ca.se  with  my  colleague,  Dr.  Leoniird  Qutliric,  the  diagnosis  of 
hysteria  was  made.  I  had  the  fiatient  carried  to  tlie  operation  theatre, 
*  R//.  Howard  Marsli,  "Diseases  of  the  Joints  and  Spine,"  p.  388. 
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where  the  photograph  was  taken.  This  done,  she  was  sternly  bidden 
to  put  the  left  leg  out  straight.  This  she  did  with  ease.  All  the 
movements  of  the  hip  were  normal,  though  the  left  thigh  was  one 
inch  smaller  in  circumference  than  the  right.  The  patient  walked 
down  to  the  ward,  and  by  daily  exercise  in  walking  alone  she  com- 
pletely recovered  her  powers. 

In  all  doubtful  cases  unconscious  movements  of  tbe  bip 
in  walking  sbould  be  looked  for,  and  tbe  Avell-known  device 
of  pressing  alternately  on  the  trocbanters,  witb  counter- 
pressure  on  tbe  side  opposite  to  tbe  one  complained  of,  sbould 


Fig.  227.— Hysterical  Contraotui-e  of  the  Left  Arm,  HiiD  anclKiiee. 


not  be  omitted.  Having  excluded  tbe  possibibty  of  tbe  case 
being  one  of  functional  disabibty,  a  diagnosis  of  tubercular 
coxitis  must  not  be  made  until  tbe  conditions  enumerated 
on  p.  271,  and  incipient  coxa  vara,  bave  also  been  excluded. 
A  radiograpb  may  be  required. 

Prognosis.— The  prognosis  in  bip  disease  depends  cbiefly 
upon  tbe  completeness  witb  wbicb  proper  treatment  can 
be  carried  out.  If  tbe  surroundings  of  tbe  patient  are  good, 
conservative  treatment  bolds  out  an  excellent  prospect  of 
recovery  witb  a  useful  limb. 

Treatvient.—ln  tbe  earber  period  of  tubercular  disease 
of  tbe  bip,  deformity  is  due  to  reflex  muscular  spasm. 
This  spasm,  although  it  results  in  fixation  of  the  joint,  cannot 
be  regarded  as  a  natural  protection,  for  it  results  in  increased 
intra-articular  pressure  of  the  bony  surfaces  and  so_  increases 
the  destructive  process  leading  to  pathological  dislocation, 
abscess  formation,  etc.,  and  the  concomitant  symptoms  of 
pain,  fever,  etc. 
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In  the  earlier  period  of  the  affection  the  only  point  in 
treatment  that  may  be  termed  orthopaedic,  as  distinguished 
from  general  surgical  considerations,  is  the  effort  to  remove 
any  existing  deformity  and  to  secure  repair  in  the  best 
possible  position  for  the  future  welfare  of  the  patient. 

Experience  has  taught  the  necessity  of  avoiding  inter- 
osseous pressure  in  the  treatment  of  joint  disease.  When 
the  symptoms  are  pronounced,  rest  on  a  firm,  flat  hair 
mattress  with  weight-extension  is  called  for.  The  patient 
must  be  secured  in  the  bed  in  such  a  manner  that  the 
trimk  is  straight,  and  the  pelvis  is  square  with  the  trunk, 
that  is,  free  from  tilting.  This  is  done  by  applying  a  long 
splmt  to  the  sound  side  and,  in  the  case  of  children,  apply- 
ing shoulder-straps.  Instead  of  shoulder-straps  the  bed- 
frame,  and  instead  of  weight-extension  the  extension-splint 
recommended  by  Bradford  and  Lovett,  may  be  used.  In 
beginning  treatment  by  extension  it  is  important  at  first 
to  make  the  traction  in  the  hne  of  the  deformity,*  gradually 
improving  the  position  of  the  limb,  a  proceeding  that  is  ren- 
dered easy  by  the  relaxation  of  the  muscles. 

In  suitable  cases,  as  Phelps  has  observed,  outward  traction 
may  be  added  to  longitudinal  traction  by  fixing  a  fillet  round 
the  uppermost  part  of  the  thigh  in  addition  to  the  weight- 
extension.  The  passage  in  which  this  recommendation  was 
originally  made  is  worth  quoting  "  To  apply  extension  to  a 
hip-joint  we  should  not  only  make  traction  in  the  line  of 
deformity,  but  also  in  a  line  at  right  angles  to  that  deformity. 
In  other  words,  to  relieve  perfectly  intra-articular  pressure 
extension  must  be  made  in  a  line  corresponding  to  the  axis 
of  the  neck  and  not  to  the  axis  of  the  shaft,  for  the 
following  reasons:  the  adductors  and  abductors  pass  from 
the  femur  diagonally  across  the  body  of  the  pelvis.  .  .  ,  the 
flexors  act  in  a  line  corresponding  to  the  axis  of  the  shaft." 

Phelps's  bed,  according  to  this  surgeon's  original  descrip- 
tion, is  us  follows :  "  A  board  is  cut  to  correspond  with  the 
length  and  width  of  the  child.  This  is  carefully  padded.  The 
child  is  now  laid  on  the  board  and  enveloped  witli  a  plaster 
of  Paris  bandage  from  the  feet  to  the  axilla  to  a  thickness  of 

•A.  M.  Phdiw,  -'Treatment  of  Ilip-joint  Diaetise,"  The  jY.  J".  Medical 
Rec'/rd,  May  Hh, 
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tliree-eightlis  of  an  incli.  When  tlie  plaster  is  set  the  front  is 
cut  away.  This  bed  can  now  be  lined  and  a  front  put  on  it 
and  lacings  ]Dut  in,  or  the  child  can  be  held  in  place  by  means 
of  bandages.  As  the  plaster  bandages  are  rolled  on  they 
sbould  be  nailed  to  the  edges  of  the  board,  thus  making 

board  and  plaster  one.  This  bed 
will  be  found  to  fit  better  and  be 
much  lighter  and  more  convenient 
to  make  than  the  iron  cuirass. 
Extension  is  made  to  the  foot- 
piece  and  lateral  extension  by 
cutting  away  the  side  a  little  and 
putting  in  a  staple,  to  which  the 
bandaofe  is  tied." 

In  order  to  save  the  trouble 
of  using  plaster  bandages  a  sim- 
ple box-splint*  can  be  obtamed 
at  a  reasonable  charge  with 
padded  wooden  sides. 

The  double  Thomas's  splint 
(Fig.  51,  p.  83)  is  another  and  very 
valuable  means  of  obtaining  com- 
plete fixation  of  the  trunk  and 
limbs.  By  giving  ready  access  to 
every  part  of  the  body  it  has 
the  great  advantage  of  cleanli- 
]?ig.228.—H.  O.Thomas's  Single    ncss,  and  if  the  lateral  bars  are 

made  movable  and  of  such  a 
temper  that  they  can  be  wrenched 
to  assume  the  contour  of  the  part  of  the  body  against 
which  they  rest  there  need  be  no  fear  of  pressure  sores. 
But  when  this  splint  is  applied  and  left  without  proper- 
supervision  very  ugly  sores  may  form. 

Ambulant  Treatment  of  Tuhercidar  Coxitis— As  soon  as 
the  local  condition  allows,  it  is  better  for  the  general  health 
of  the  patient,  and  hence  for  the  local  conditions,  if  some 
apparatus  that  permits  of  the  patient  getting  about  can  be 
apphed.     For  this   purpose   the  instrument  most  widely 

*  Mr.  Tun^ate,  !?,  Portman  Market,  Lisson  Grove,  \V.,  makes  very  satis- 
factory  box-splints. 


Hip- splint  appUed. 
(Mayer  iS:  Meltzer.) 
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known  in  Great  Britain  is  Tliomas's  liip-splint  (Fig.  228).  For 
convalescent  cases,  in  Avliich  deformity  has  been  almost  or 
quite  overcome,  this  is  a  very  valuable  as  it  is  a  simple  appli- 
ance. If,  however,  it  is  wrongly  made  or  ineffi- 
ciently apphed  it  is  dangerous  and  ineffectual. 
The  sphnt  is  more  often  than  not  wrongly  ad- 
justed. It  should  be  suspended  by  two 
braces,  as  shown  in  Fig.  228,  and  from  time 
to  time  it  should  be  readjusted  by  the 
surgeon  (not  the  mechanician)  so  as  to  im- 
prove the  position  of  the  limb  and  avoid 
undue  pressure  at  any  point.  Thomas  divided 
the  course  of  treatment  into  four  stasfes.  In 
the  first  stage  the  patient  wears  the  splint 
in  bed  (in  heu  of  the  extension  treatment 
already  described) ;  in  the  second  stage  the 
splint  is  worn  continuously,  but  the  patient 
is  allowed  to  go  about  with  crutches  and  a 
patten  on  the  sound  foot  by  day;  in  the 
thu-d  stage  the  patient  leaves  off  the  splint 
at  night ;  in  the  fourth  stage  the  splint  is  left 
off,  the  crutch  and  patten  alone  being  used. 

Among  the  out-patients  at  hospitals,  un- 
fiivourable  results  of  the  plan  of  treatment 
are  not  uncommonly  observed.  Speak- 
ing of  the  single   Thomas's   splint   Brad-  229.-Appara- 

r.     1         ^  ^  recommended 

lord  and  Lovett*  remark :  —  "  A   Thomas's    by  the  Author  iu 
sphnt  cannot  be  said  to  furnish  complete  HipDisscase. 

/.        .  ,  .  A  patten  on  Uie  sound 

Fixation,  nor  does  it  prevent  the  occurrence    side  and  cnuciies 
of  subluxation  or  counteract  the  spasmodic         '"^"^  "\ 

J-  enrher     period  of 

muscular  contractions  of  the  muscles  con-  tioatment. 
necting  the  lower  extremity  with  the  pelvis. 
•    .    .    .    The  a2:)pliance,  however,  prevents  motion  to  an}' 
great  amount,  enables  the  patient  to  be  lifted  without  jarring 
the  hip,  and  prevents  and  corrects  flexion  of  the  thigh." 

In  my  own  experience  the  apparatus  represented  in  Fig. 
229  offers  a  inore  certain  way  of  fixing  tlie  hip-joint,  and 
one  admitting  of  more  readily  elfected  improvement  in  the 
position  of  the  liml).    Tlie  dorsal  part  of  the  appliance  shown 

•  JjOC,  Htipva  oil. ,  i>,  304. 
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in  Fig.  229  is  a  Chance's  splint.  It  is  connected  with  the  leg- 
iron  by  means  of  a  stoat  iron  bar  which  is  so  tempered 
that  it  admits  of  alteration  of  form  by  means  of  wrenches. 

Thus,  abduction  can  be  obtained 


diminishing   the   outward  curve, 


and  flexion  can  be  diminished  and 
abnormal  rotation  can  be  eliminated 
by  periodical  slight  modifications  in 
the  form  of  the  bar ;  or,  as  is  pre- 
ferable in  older  patients,  two  rack- 
joints  can  be  inserted  in  the 
connection  between  the  pelvic 
girdle  and  the  leg-iron,  as  shomi 
in  Fig.  229. 

In  cases  where  sinuses  exist 
a  dressing  can  readily  be  applied 
imder  this  splint. 

When  the  joint  is  sufficiently 
recovered,  the  bar  may  be  inter- 
rupted by  a  movable  joint.  The 
instrument  has  the  advantage  of 
being  adaptable  to  the  growth  of 
the  patient,  and  so  in  the  end  it 
is  cheaper  than  the  Thomas's 
splint,  which  requires  constant 
renewal. 

Many  American  surgeons*  em- 
ploy traction  splints,  by  means  of 
which  the  weight  of  the  body 
in  walking  is  transferred  to  the  tuber  ischii  by  means  of 
perineal  bands. 

The  essential  parts  of  these  appliances  are  :— "  An  outside 
steel  upright  reaching  from  the  trochanter  to  below  the  foot. 
At  the  upper  end  is  a  horizontal  rigid  pelvic  girdle  in  Avhich 
the  patient  is  secured  by  one  or  two  perineal  straps.  To  the 
bottom  of  the  shaft  is  attached  souie  appKance  for  exercising 
traction  upon  the  limb,  the  latter  being  well  held  to  the 
bottom  of  the  sphnt  by  means  of  adhesive  plaster  gaiters, 

*  The  treatment  of  hip  disease  hy  extension  is  largely  duo  to  the  initiative 
of  Dr.  H.  G.  Davis,  of  Now  York  (1860). 


Fig.  230. -Taylor's  Traction 
Apparatus  for  Hip  Disease. 
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circular  straps,  or  bandages.  In  the  adjustment  of  traction 
to  varying  lengths  of  leg  the  splint  is  easily  provided  for 
in  several  ways,  usually  by  means  of  a  sliding  rod  moving 
within  a  tube,  the  amount  of  motion  being  controlled  by 
means  of  a  key  and  racket,  a  spring  securing  the  rod  when 
in  the  proper  position."*  The  best  known  of  these  appliances 
are  Taylor's  (Figs.  230  and  231).  Personally,  I  have  not  felt 
the  need  of  such  an  instrument  for 
tubercular  coxitis  on  account  of  the  ex- 
cellent results  obtained  with  the  use  of 
the  appliance  shown  in  Fig.  229,  which, 
when  convalescence  is  established,  is 
converted  into  a  simple  hip-splint  by 
removal  of  the  dorsal  part  of  the  ap- 
pliance, and  when  necessary  a  perineal 
band  is  added. 

Hessing,  according  to  Hoffa,  carries 
an  iron  half-hoop  across  the  front  of 
his  thigh-piece  joining  the  lateral  rods. 
From  the  front  of  this  an  elastic  band 
is  attached,,  which  below  joins  a  vertical 
iron  that  passes  upwards  to  the  in- 
guinal part  of  the  pelvic  band,  and  is 
jomed  to  the  thigh  sheath  by  a  leather 
slip.  The  elastic  band  is  stretched  in 
flexion  of  the  hip. 

In  carrying  out  the  mechanical 
treatment  of  hip  disease  there  is  one  consideration  of  especial 
importance.  This  is  to  decide  on  the  best  position  for  the 
affected  limb  in  any  given  case.  It  has  been  urged  that 
where  there  is  shortening  of  the  limb  or  a  tendency  to 
dislocation  it  is  better  for  the  patient  to  have  the  Hmb 
fixed  in  the  abducted  position  so  that  Avhen  recovery 
takes  place  the  tendency  to  dislocation  and  any  shorten- 
ing of  the  limb  may  be  compensated  for  by  the  obHque 
position  of  the  pelvis.  The  great  drawback  to  lixation 
of  the  thigh  m  the  abducted  position  is  the  effect  it  may 
ha.vo  on  the  patient's  spine  and  tlie  awkwardness  of  .-ait 
In  has  been  my  rule  to  aim  at  a  slight  degree  of  flexion  and 

•  Bradford  and  Lovctt,  Inc.  cU.,i>.  311. 


Pig.  231.  —Taylor' s  Short 
Traction  Splint. 
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abduction  in  such  cases  as  seemed  certain  to  lead  to  firm 
ankylosis ;  on  the  other  hand,  where  there  is  prospect  of 
obtaining  some  movement  at  the  hip-joint  to  secure  the  joint 
in  the  extended  position. 

The  Complications  of  Tubercular  Coxitis. — Abscess  and 
pathological  dislocation  are  the  chief 
local  complications. 

The  occurrence  of  abscess  is  an 
indication  for  treatment  in  bed.  In 
my  opinion  free  opening,  curetting, 
and  Avashino'  out  with  hot  1 — 40  car- 
bolic,  with  eyery  detail  of  antiseptic 
surgery  duly  observed,  give  the  best 
results  in  case  of  abscess.  Healthy 
repair  is  often  obtained.  In  such 
cases,  treatment  by  weight-extension 
should  be  carried  out  whilst  the 
abscess  is  imder  treatment. 

Dislocation  occurs  in  two  dis- 
tinct modes — 1.  Suddenly  from  effu- 
sion into  the  joint-cavity.  In  this 
condition  the  acetabulum  is  pre- 
served, and  the  reduction  of  the  dis- 
location by  manipulation  Avith  subse- 
quent fixation  of  the  joint  is  indicated  ; 
in  the  second  form  the  dislocation  is 
Fig.  232.-Dislocatiou  from  produced  slowly  from  the  gradual 
Tubercular  Coxitis.  destruction  of  thc  Upper  and  posterior 
part  of  the  margin  of  the  acetabulum. 
In  such  cases  (Fig.  232)  gradual  extension  by  weight  com- 
bined with  complete  fixation  of  the  joint  in  a  good  position 
is  called  for. 

Ankylosis. — This  may  be  fibrous  or  osseous.  In  fibrous 
ankylosis  the  question  of  the  desirabihty  of  forcible  correction 
of  any  flexion,  adduction,  or  other  fixed  deformity  arises.  In 
London  the  majority  of  surgeons,  after  gradual  methods  have 
failed  to  restore  the  parts  to  a  good  position,  have  recourse  to 
a  sub-trochanteric  osteotomy  or  other  operation.  On  this 
matter  the  experience  of  Mr.  Robert  Jones  *  is  of  interest  :— 

•  Hobcrt  .Ione.s,  Laiiofl,  Dec.  17,  1898. 
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III  the  practice  of  the  late  H.  O.  Thomas,  in  that  of  Mr.  Rusliton 
Parker  and  in  my  own,  it  has  always  been  the  custom  to  rectify  with 
varying  degrees  of  force  any  tubercular  joint  in  a  wrong  position,  so  far 
as  that  phrase  might  be  applied  to  the  deformity  known  as  flexion.  .  .  . 


A  I! 
Fig.  U'4'i. — Standing  Posture  of  a  Piitient  Lofore  (a)  and  ni'tor  (ii) 
Forcible  Correction  of  Deformity  due  to  Tuhorculiir  Disease. 


Not  only  have  I  never  as  a  preliniiniry  condition  waited  for  recovery  to 
take  place  from  the  tubercular  process,  but  I  have  looked  upon  the  active 
stage  as  that  most  appropriate  for  I'eduction  on  account  of  the  great 
facility  with  which  rerluction  may  be  effected.  In  the  case  of  the  knee 
particularly,  I  commonly  reduce  an  angle  of  from  to  -10",  and 
allow  the  f)atient  to  travel  home  the  same  moridng,  sometimes  a 
con.siderable  distance. 
V 
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In  the  case  of  a  young  man  who  had  the  usual  flexed 
adducted,  and  mtcrnally  rotated  deformity  from  old-standing 
hip  disease,  I  forcibly  corrected  the  position,  Avith  the  result 
shown  in  Fig.  233.  There  was  no  pain  immediately  after 
the  operation  and  no  evidence  of  re-awakened  disease  for 
the  six  months  that  have  elapsed  since  the  operation. 

When  firm  osseous  ankylosis  with  deformity  has  occurred, 
osteotomy  of  the  femur  is  required.  The  choice  of  operation 
must  be  made  for  each  separate  case.  If  the  neck  of  the 
bone  is  long  and  there  is  no  great  shortening  of  the  Ihub, 
Adams's  operation  will  be  the  best.  If  the  neck  is  short  and 
there  is  no  great  shortening  of  the  limb,  sub-trochanteric 
osteotomy  is  called  for.  When  shortening  of  the  limb  is 
present,  inter-trochanteric  osteotomy  and  careful  fixation 
of  the  limb  in  abducted  position  during  the  period  of  healing 
are  indicated. 

After  any  of  these  operations  a  well-designed  splint 
securing  a  certain  amount  of  abduction  is  required. 

The  discussion  of  the  indications  for  excision  of  the  hip- 
joint  is  a  subject  that  belongs  to  general  surgery.  In  this 
place  all  that  need  be  said  is  that  in  young  patients  the 
results  of  thorough  conservative  treatment  are  still  far  better 
than  are  those  of  early  excision. 

Non-tubercular  Deformities  of  the  Hip.— The  contrac- 
tures and  deformities  of  the  hip-joint  other  than  those  due 
to  tubercular  coxitis  have  been  briefly  referred  to  above. 
Their  management  must  be  conducted  on  principles  that 
guide  the  surgeon  in  the  conservative  surgery  of  other  parts, 
e.g.  as  in  congenital  and  paralytic  club-foot,  ankylosis  of  the 
shoulder,  etc.  Two  affections,  however,  demand  more  than 
passmg  notice ;  they  are,  spontaneous  dislocation  of  the  hip 
as  a  sequel  to  a  specific  fever  and  osteo-arthritis  of  the  hip. 

Deformities  of  the  Hip-joint  and  other  Joints  arising 
after  Specific  Fevers,  etc.— Let  it  be  remembered  that  this 
class  of  affections  are  essentially  pyaimic  phenomena,  and 
further  that  the  manipulation  of  a  joint  that  has  become  fixed 
after  a  suppurative  process  is  liable  to  rc-awaken  suppuration. 

As  an  example,  a  case  published  by  Mr.  John  Ewens* 

*  I  am  allowed  to  quote  this  ciisc  mid  reproduce  one  oi  the  illustrations 
by  the  courtesy  of  Mr.  lOwci.s  and  tho  editor  of  the  Promncial  Medical  Journal. 
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in  the  Provincial  Medical  Journal,  July,  1892,  may  be 
quoted. 

E.  S  ,  iv!t.  eleven  years,  admitted  into  the  Bristol  Hospital  for 

I'hildren  ou  March  10th,  1890,  with  dislocation  on  dorsum  ilii  of 
left  femur,  extensive  necrosis  of  right  tibia,  and  consequent  dislo- 
cation backwards  on  femoral  condyles,  knee  being  ankylosed  (fibrous) 
at  an  angle  of  45°.  He  was  in  a  very  weak  state,  and  the 
skin  had  scarcely  finished  peeling  after  scarlatina,  therefore  he  was 
placed  in  the  scarlet  fever  ward,  and  kept  there  until  the  beginning 
of  May,  when  desquamation  had  completed.  Palliative  treatment  of 
the  tibia  was  adopted ;  wound  kept  moist  with  carbolic-acid  lotion, 
and  gradual  extension  of  knee  was  attempted.  He  was  then  quite 
unable  to  stand  without  support  and  Fig.  234  gives  a  fair  representation 
of  his  appearance  at  that  time. 

History  given  as  follows  :  On  October  23rd,  1889,  the  boy  complained 
of  pain  in  the  right  knee,  and  began  to  limp.  The  knee  swelled  and 
was  "  lanced  "  by  the  local  doctor.  Early  in  November  scarlet  fever 
developed  and  during  this  illness  he  complained  also  of  pain  in  his  left 
lower  limb,  but  not  localised,  the  limb  gradually  getting  distorted.  The 
right  knee  was  said  not  to  have  been  painful  during  the  illness.  No 
other  joint  was  affected.  Two  bed-sores  had  formed,  one  behind  the  left 
trochanter,  and  one  below  and  behind  antero-superior  spinous  process  of 
the  ilium.  Scars  only  remain  and  there  is  no  evidence  of  "morbus 
coxae."   The  fever  lasted  a  month  and  he  had  a  very  bad  throat. 

In  .Tune,  1890,  the  tibia  was  freely  gouged  and  large  quantities  of 
sequestra  were  removed,  the  case  progressing  most  favourably,  new  bone 
readily  forming. 

On  )September  2iid  the  notes  made  by  Mr.  Morton,  surgical  registrar 
and  pathologist,  are  as  follows  :  Boy  seems  now  in  fair  health.  Eight 
knee  flexed  at  45',  with  some  slight  lateral  and  backward  displacement. 
Xo  movement  of  joint  possible  and  no  pain  nor  tenderness.  The  left 
hip  is  dislocated,  .so  that  the  head  of  the  bone  lies  on  the  dorsum  ilii, 
where  it  can  be  felt.    .   .  . 

Sejit.  4th. — Under  chloroform  an  attempt  was  made  by  manipulation 
and  extension  to  reduce  the  left  hip  :  some  adhesions  were  broken  down 
and  the  limb  was  put  up  in  a  long  splint  in  very  fair  position,  with  a 
tendency  to  rotation  inwards.  The  right  hip  was  very  freely  manipu- 
lated and  adhesions  about  it  were  broken  down,  but  complete  freedom 
of  internal  rotation  and  adduction  was  not  obtained.  The  adhesions  in 
the  knee-joint  were  to  a  considerable  extent  broken  down  and  the  limb 
was  extended,  but  complete  extension  Avas  not  obtained,  nor  even  the 
patella  detached  from  the  condyles.  This  limb  was  also  put  up  on  a 
long  splint. 

Sept.  5th.— The  boy  does  not  .seem  to  have  suffered  nnich'from  the 
manipulation,  but  yesterday  had  a  good  deal  of  pain  in  the  left  limb 
near  the  knee.    Temperature  normal. 

Sept.  ii)ih. — Examination  under  chloroform.  Left  limb  in  very  good 
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position  now  ;  not  possible  to  compare  measurement  with  tlie  right 
limb,  bat  the  trochanter  is  not  raised  with  regard  to  Nekton's  line. 
There  is  only  very  slight  movement  possible  at  the  false  joint,  the 
pelvis  moving  mainly  as  a  whole.  The  right  knee  was  fairly  straightened 
with  considerable  difficulty,  adhesions  being  freely  broken  down,  and  a 
back  splint  was  ap]ilied.    Both  limbs  were  again  put  up  in  long  splints. 


Fig.  234.— Dislocation  of  the  Left  Hip  from  Post-sc:irlatiiuil  .-Vithritis. 

Abduction  and  rotation  inwards  of  the  right  hip  are  still  very  limited. 
Considerable  pain  in  knee  followed  this  last  extension. 

Sept.  30th.— No  pain  now,  but  knee  much  swollen. 

Oct.  2nd.— Knee  swollen,  but  not  very  tender  ;  temp.  102°  last 
night ;  ice  applied. 

Oct.  3rd.— Knee  less  swollen,  no  pain,  but  temperature  104"  last 
night,  now  (11  a.m.)  101°. 

Oct.  7th.— Swelling  subsiding. 

Oct.  13th.~Some  fluctuation  at  sides  of  patella,  but  no  pain. 
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Oct.  17th. — Increased  swelling  and  rise  of  temperature  ;  free  incision 
into  joint  outside  patella  ;  considerable  quantities  of  pus  evacuated  ; 
drainage-tube  inserted. 

Oct.  18th. — No  pain,  but  the  boy  looks  very  ill  and  pulled  down. 
Splints  removed  and  limbs  gradually  assume  old  distorted  position. 

Oct.  20th. — Cicatrix  of  old  necrosis  on  shin  has  broken  down,  dis- 
charging freely  foetid  pus.  From  this  time  up  to  Oct.  3()th  the  l:)oy's 
condition  was  one  causing  great  anxiety,  counter-openings  having  to  be 
freely  made  around  the  knee-joint.  Temperature  rose  every  night,  but 
less  pain  was  experienced  than  might  have  been  expected.  He  got  very 
antemic.  On  Oct.  30th  note  made  as  follows  :  Hardly  any  discharge 
from  any  of  the  openings  now ;  quieting  down ;  dressed  with  wet 
carbolised  lint  and  iodoform;  knee  getting  back  into  old  position 
again. 

Xov.  12. — Sinuses  healed;  limbs  about  same  position  as  on  Sept.  2nd. 
Temperature  rises  to  100°  every  night ;  no  cough  ;  aucemic. 

It  Avas  now  obvious  that  any  further  attempt  at  forcible  extension  of 
the  knee  Avould  be  attended  with  serious  danger,  therefore  it  was  decided 
to  send  him  home  after  Christmas,  and  readmit  him  in  the  spring  for 
excision  of-  the  knee  and  Adams's  operation  on  the  left  hip-joint, 
apparatus  quite  failing  to  maintain  permanent  good  position. 

April  l.jth,  1891. — Readmitted. — Health  much  improved,  but  condi- 
tion of  limbs  exactly  as  before.  Small  sinus  leading  down  to  necrosed 
bone  at  upper  part  of  old  tibial  scar.  .This  was  scraped  on  April  28th 
and  parts  gradually  healed  with  exception  of  one  small  spot. 

July  17th. — Knee  excised  under  carbolic  spray  and  dressed  anti- 
septically  ;  put  up  on  metal  back  splint,  with  foot-piece  and  bracketed 
opening  around  knee  and  swung. 

Aug.  .5th. — Wound  healed.  Temperature  never  rose  above  100°  for 
first  few  days  after  operation  ;  since  then  normal.  No  pain  or  inflam- 
matory condition  since  operation.  Firm  union  effected  in  about  a 
month  after  operation. 

Latei',  Mr.  Ewens  performed  Adams's  operation  on  the 
neck  of  the  femur  close  to  the  trochanter  and  in  the  end 
obtained  a  truly  excellent  result. 

Arthritis  Deformans  of  the  Hip. — The  term  arthritis 
deformans  is  used  to  designate  a  group  of  instances  of 
disability  of  the  hip  joint  in  order  to  include  affections 
variously  designated  as  traumatic  arthritis,  rheumatoid 
arthritis,  or  osteo-arthritis,  and  malum  senile  coxre.  Tn  the 
section  on  pathology  (p.  38),  the  genei'al  relations  of  these 
attcctions  have  been  discussed  as  far  as  ])rescnt  knowledge 
enables  this  to  Ijo  done.  It  renuiins  now  to  indicate  their 
practical  aspects  as  far  as  the  hip-joint  is  concerned. 

Arthritis  deformans  of  spontaneous  origin  is  not  uncommon 
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in  patients  who  have  reached  or  passed  beyond  niiddle- 
age,  but  it  may,  Uke  other  osteo- arthritic  affections,  occur 
in  early  hfe. 

In  most  cases  the  condition  is  part  of  a  widespread  afiec- 
tion  of  joints,  but  sometimes  it  is  non-articular,  especially 
after  injury  to  the  joint. 

Synyptoms. — The  affection  begins  Avith  pain  about  the 
joint.  Eadiating  neuralgic  pains  are  common,  especiallj^ 
along  the  course  of  the  great  sciatic  nerve.  The  move- 
ments of  the  joint  are  restricted,  flexion  and  eversion  being 
specially  painful.  Atrophy  of  the  muscles  about  the  joint,  as 
evidenced  by  flattening  of  the  nates,  ensues.  In  the  earlier 
stages  of  the  affection  the  limb  may  be  flexed  and  abducted 
as  in  hip-joint  disease.  In  the  later  stages  the  hip-joint 
tends  to  become  fixed  in  a  position  of  adduction  and  flexion. 
Eversion  of  the  limb  is  sometimes  marked  and  together  with 
the  apparent  shortening  due  to  adduction  and,  m  some  cases, 
real  shortening  from  absorption  of  bone,  a  diagnosis  of  intra- 
capsular fracture  is  very  likely  to  be  made,  especially  hi 
traumatic  cases.  Maydl*  has  drawn  attention  to  cases  in 
which  arthritis  deformans  may  either  simulate  or  complicate 
coxa  vara  in  adolescence. 

Diagnosis.— In  elderly  patients,  though  tubercular  coxitis 
is  rare,  it  must  be  excluded  before  a  diagnosis  of  arthritis 
deformans  is  arrived  at.  Coxa  vara,  sciatica,  and  impacted 
fracture  are  also  to  be  considered.  Good  radiographs  will 
assist  in  doubtful  cases. 

Treatment. — In  every  case  of  osteo-arthritis  careful  medical 
treatment  must  be  secured.  A  month's  stay  at  Bath,  Buxton, 
or  Harrogate,  will  often  greatly  improve  what  appears  to  be 
a  local  condition.  If  pain  is  severe,  local  hot-air  baths  and 
galvanism  may  relieve  it.  In  some  cases  drilling  the  bone, 
recommended  by  Noble  Smith,  relieves  the  pain.  Rest  and 
weight-extension  are  indicated  when  pain  is  severe.  When 
the  condition  has  sufficiently  progressed,  a  protective  walking 
apparatus  is  of  great  service. 

lUudrcUive  Cane.-A  painter,  aged  fifty-eight,  .sent  to  me  by  Dr. 
Sutliertand,  whose  notes  ran:  "Left  leg  been  wasting  nearly  twelve 
months.    Has-  not  been  able  to  walk  well  since  rheumatism  in  left 
*  Karl  Alaydl,  IFiciwr  kiin.  Himdschaii,  March  7  and  U,  1897. 
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knee  and  ankle  twelve  months  ago.  Right  leg  also  affected,  but  has 
recovered. 

"  P.  has  some  tlat-foot.  Tenderness  over  tarsal  bones  on  dorsum  of 
foot.    Wasting  left  leg.    Iv.  J.  present.    Some  grating  in  left  knee." 

A  radiograph  confirmed  the  diagnosis  of  osteo-arthritis,  and  I  had  the 
apparatus  shown  in  Fig.  235  made  and  applied. 
The  improvement  in  the  power  of  walking 
and  diminution  of  pain  was  marked  and 
continued. 

Rheumatoid  arthritis  of  the  knee 
and  other  joints  is  also  in  many  cases 
markedly  benefited  by  suitable  ap- 
paratus which  serves  to  protect  the 
joint  surfaces  from  undue  wear  and 
tear. 

Sacro-iliac  Disease.  —  Tuberculosis 
of  the  sacro-iliac  joint  usually  comes  on 
in  early  adult  life.  Lameness  and  pain 
are  always  present  and  usually  from 
the  commencement  of  the  disease.  In 
standing  and  walking  the  patient 
throws  the  weight  of  the  body  chiefly 
upon  the  leg  of  the  sound  side  by 
tilting  the  pelvis.  This  causes  the 
trunk  to  be  inclined  towards  the  o-p- 
posite  side  and  there  is  apparent 
lengthening  of  the  leg  on  the  alfected 
.side.  Local  .s-welling  and  rise  of  tempera- 
ture may  be  observed.  In  lying  down 
the  patient  rests  upon  the  sound  side. 

Pain  is  usually  felt  along  the  course  of  the  sciatic  nerve 
and  it  is  frequently  referred  to  the  upper  part  of  the  le  ff.  It 
is  sometimes  referred  to  the  bladder  and  rectum,  inter- 
mittent at  first,  the  pain  becomes  constant  and  it  is  often 
very  severe. 

Abnces8  occurs  in  the  majority  of  cases.  More  commonly 
it  fonns  on  the  inner  aspect  of  the  joint,  sometimes  it  is  super- 
ficial to  the  joint,  and  fluctuation  can  be  obtained. 

Muscular  M-pa^ra  is  absent  owing  to  the  flxed  character  of 
the  joint. 

Diwjnosis.  —  ln   the  earlier  stages   diagnosis  between 


JTiy.  -  ■  ■.  A  p^jaratus 
used  iu  a  Case  of  severe 
Arthritis  DefoiTaans  of 
the  Hip. 
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sacro-iliac  disease  and  disease  of  the  lower  liiiiibar  vertcbraj 
may  be  difficult.  The  attitude  of  the  patient  and  the  absence 
of  rigidity  of  the  spine  are  points  to  be  looked  for  in  sacro-iliac 
disease.  Absence  of  deformity  in  the  lumbar  spine  and  of 
lulness  at  the  side  of  the  spinous  processes  will  also  serve  to 
exclude  lumbar  spinal  disease.  A  pathognomonic  symptom 
is  the  production  of  pain  referred  to  the  joint  by  forcing  the 
two  iliac  bones  either  apai't  from  or  towards  each  other.  The 
affection  is  readily  distinguished  from  hip-joint  disease  by 
finding  that  all  the  movements  of  the  hip  can  be  executed 
without  eliciting  any  pain  or  limitation  of  movement.  Hip 
disease  is  most  closely  simulated  when  there  is  an  abscess 
forming  in  the  ihac  fossa  and,  in  consequence,  there  may  be 
flexion  and  eversion  of  the  limb  combined  witli  abduction.  A 
diagnosis  of  sciatica  is  made  in  most  cases  at  flrst. 

Prognosis  is  always  grave,  especially  when  abscess  is 
present.  If  the  disease  is  recognised  early  and  proper  treat- 
ment is  carried  out,  the  majority  of  cases  recover. 

Treatment. — The  chief  measures  are  such  as  secure  rest 
to  the  joint  and  elimination  of  pressure — rest  in  the  hori- 
zontal position  on  a  firm  mattress  combined  with  a  weight- 
extension  apparatus  applied  to  the  lower  limb  on  the  aflected 
side.  Howard  Marsh  recommends  blisters  or  the  cautery 
applied  over  the  joint  if  the  pain  is  severe.  Golding  Bird,* 
Van  Hook,  and  others  recommend  operative  treatment  in  the 
early  stages.  A  curved  flap  of  skin  and  muscle  is  turned 
down  from  the  posterior  part  of  the  ihac  crest  and  a  trephine 
opening  is  made  at  the  root  of  the  posterior-inferior  spine. 
The  opening  in  the  bone  is  enlarged  in  the  axis  of  the  joint, 
.that  is,  a  line  drawn  from  the  upper  part  of  the  spine  to  the 
junction  of  the  anterior  and  middle  thirds  of  the  iliac  crests. 
During  convalescence  the  patient  should  walk  with  crutches, 
the  sole  of  the  boot  being  raised  on  the  sound  side  and  a 
moulded  support  apphed  to  the  pelvis  and  aflected  thigh. 

Congenital  Defects  of  the  Clavicle.f — Complete  absence 
is  rare  and  is  generally  accompanied  by  a  peculiar  con- 
formation of  the  head,  the  frontal  and  parietal  eminences 

*  Lancel,  vol.  i.,  1895,  p.  1117. 

t  G.  Scliorstoin ;  Ct.  Carpenter,  "Cases  of  Absence  of  the  Clavides," 
Ztfwcei,  .Tiui.  7,  IH'.)'.). 
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being  pronounced  and  the  former  separated  by  a  groove. 
The  fontanelles  are  late  to  close — a  fact  that  points  to  a 
general  maldevelopment  of  membrane  bones. 

The  Signs. — There  is  no  marked  deformity  ;  but  the 
shoulders  can  be  made  to  meet  in  front  of  the  patient's  body 
by  the  surgeon. 

The  functional  effect  of  absence  of  the  clavicles  is  not 
serious.  Dr.  Carpenter,  describing  the  case  of  a  girl,  aged  thir- 
teen, writes :  "  The  amount  of  inconvenience  was  so  small  that 
neither  the  patient  nor  her  mother  was  aware  of  anything 
wi-ong  until  it  was  pointed  out  to  them.  On  examination, 
it  was  found  that  there  was  practically  no  ordinary  move- 
ment that  the  chOd  could  not  carry  out  at  will.  She  can 
lift  a  heavy  weight  right  above  the  head  Avith  ease.  She  can 
give  a  fairly  heavy  blow  from  the  shoulder  and  can  lift 
her  body  when  suspended  by  the  arms." 

Congenital  Displacement  of  the  Scapula.— This  is  a 
rare  deformity.    Only  one  case  has  come  to  my  notice. 

The  left  scapula  is  more  commonl}^  at  fault.  The 
displacement  consists  in  an  elevation  of  the  bone,  which  is 
usually  increased  in  size  and  may  present  one  or  more 
exostoses  arising  from  the  upper  border  of  the  bone. 

Pathology. — The  condition  was  first  described  by  Spren- 
gel*  in  1891.  He  regarded  the  deformity  as  the  result  of 
the  arm  of  the  affected  side  havinsf  been  fixed  behind  the 
back  in  intra-uterine  life.  Schlange  attributed  the  deformity 
to  Oiiimiotic  adhesions.  In  one  case  recorded  by  Koelliker  an 
apparent  exostosis  was  found  to  consist  of  an  enlargement  of 
the  angle  of  the  scapula  itself  In  the  case  tbat  came  under 
my  own  observation  the  exostosis  had  been  removed,  but 
without  any  marked  improvement  being  obtained.  Associated 
deformities  have  .sometimes  been  observed;  e.g.  cranial  asym- 
metr}' and  clul;-foot;  absence  of  radius  and  maldevelopment 
of  the  soft  parts  on  the  affected  side  have  also  been  observed. 

Deformities  of  the  Shoulder -}omt.— Congenital  Dis- 
locnh.oihH. — In  congenital  dislocati(jn  of  the  shoulder  the  head 
of  the  humerus  may  Ijc  displaced  forwards  and  inwards 
(sub-coracoidj,  or  backwards  and  inwards  (sub-spinous).  In 
one  of  the  cases  dissected  by  Smith,  of  Dublin,  the  liead  was 

*  Qnotfd  by  Pischiriger,  Munch,  innl.  Il^oc/i.,  IH'.I". 
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displaced  backwards  and  lay  at  the  back  of  the  joint  beneath 
the  acromion  (sub-acromial  dislocation).  Froriep  has  also 
described  an  upward  and  outward  displacement. 

Diagnosis. — Congenital  dislocation  of  the  shoulder  is  to  be 
distinguished  from  the  effects  of  infantile  paralysis,  about 
to  be  described.  In  congenital  dislocation  there  is  limitation, 
in  paralysis  excess  of  passive  mobility. 

Illustrative.  Gases. — Two  cases  of  tlie  sub-acromial  variety  are  now 
under  my  care.  In  both,  the  position  of  the  affected  arm  was  the  same, 
viz.  rotated  in,  the  elbow  directed  forwards  and  slightly  downwards  as 
well  as  outwards.  The  head  of  the  humerus  was  visible  behind  the 
acromion  and  the  movements  of  adduction  and  flexion  were  impaired. 
The  patients  were  girls,  one  aged  two  and  the  other  three  years.  In  both 
cases  the  deformity  was  readily  reduced,  but  as  readily  returned.  Both 
patients  improved  considerably  under  a  treatment  by  manipulation  and 
massage.  In  such  cases  the  muscular  power  of  the  dorsal  scapular 
muscles  is  impaired,  but  electrical  examiuation  shows  that  there  is  no 
real  paralysis.  Very  similar  cases  are,  however,  rightly  described  under 
the  name  of  "  birth-palsy,"  etc.  (see  p.  295). 

Treatment— In  infants  the  deformity  should  be  corrected 
and  the  improved  position  maintained  by  suitable  apparatus. 
Daily  manipulation  and  massage  are  also  required.  By  these 
means,  if  treatment  is  undertalcen  early,  the  deformity  can 
be  cured. 

Such  cases  of  congenital  dislocation  of  the  shoulder 
are  more  common  than  might  be  inferred  from  the  sparse- 
ness  of  hterature  on  the  subject.  C.  L.  Scudder*  has 
described  two  cases  both  of  .which  agree  with  those  described 
above  as  to  the  position  of  the  arm.  In  one,  a  girl  aged 
three,  the  bones  of  the  upper  limbs  were  smaller  on  the 
affected  (right)  than  on  the  sound  (left)  side. 

Length  of  right  clavicle            •-          ••■  -k  i"^- 

Length  of  left  clavicle  ...          •••  3^  „ 
From  acromion  to  external  condyle  of  right 

humerus            •••          •■•          •••  n 
From  acromion  to  e.xternal  condyle  of  left 

humerus            ...          •••          •••  •-'.s  n 

Length  of  right  radius  ...          ...          •••  5  „ 

Length  of  left  radius    ...          •••          •••  „ 

Length  of  right  ulna     ...         ■••          ■••  t'!  " 

Length  of  left  ulna       ...          •■•          •■•  '^'>^  " 

*  American  Juiinial  of  the  Medical  Sciences,  Feb.  181)8,  p.  125. 
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Seudder  attributed  one  of  his  cases  to  injury  during 
parturition.  In  the  three  cases  I  have  seen,  the  ease  with 
which  the  displacement  disappeared  on  manipulation  and 
reappeared  when  left  to  itself,  was  rather  that  of  a  true 
congenital  {i.e.  developmental)  dislocation  than  of  a  co-natal 
traumatic  displacement.  Traumatism  during  parturition 
may  readily  complicate  a  true  congenital  dislocation  of  the 
shoulder,  owing  to  the  diminished  mobility  and  abnormal 
position  of  the  arm.  In  some  of  the  cases  a  certain  amount 
of  paresis  or  paralysis  of  the  anterior  part  of  the  deltoid 
appears  to  be  present. 

Paralysis  of  the  Shoulder-muscles.— When  the  deltoid 
and  muscles  that  surround  the  capsule  of  the  shoulder-joint 
are  paralysed,  the  weight  of  the  limb  draws  down  the  head  of 
the  humerus  and  causes  a  depression  beneath  the  acromion 
which,  from  the  accompanying  wasting  of  the  deltoid,  stands 
out  prominently.  The  arm  hangs  Hmp  at  the  side  of  the  body 
and  is  rotated  mwards  by  the  pectoralis  major,  the  latissimus 
dorsi,  and  teres  major.  As  a  rule,  the  forearm  is  pronated, 
the  passive  range  of  movement  at  the  joint  may  be  greatly 
increased,  so  that  a  flail-like  character  of  the  articulation  is 
present. 

Causes. — The  most  common  cause  is  infantile  paralysis. 
When  the  shoidder-muscles  are  severely  attacked  by  anterior 
poliomyelitis,  there  is  usually  at  the  same  time  some  paralysis 
of  the  muscles  of  the  lower  extremities.  Occasionally,  how- 
ever, the  shoulder-muscles  are  singled  out.  Injury  to  the 
brachial  plexus  during  birth  gives  rise  to  a  similar  condition. 

Diagnosis. — The  condition  is  to  be  distinguished  from 
traumatic  separation  of  the  upper  epiphysis  of  the  humerus 
and  also  from  syphilitic  epiphysitis. 

Proynosis. — In  old-standing  cases  no  improvement  in  the 
paralysed  muscles  is  to  be  expected,  but  in  luost  cases,  under 
suitable  treatment,  the  patient  can  bo  enabled  to  write  and 
enjoy  other  uses  of  the  hand  and  arm. 

Treatrmrd.—ThG  indications  are  to  support  and  steady  the 
arm  at  the  shoulder.  This  can  be  cflectcd  by  a  moulded 
leather  api)aratus  juade  in  two  parts,  one  for  the  shoulder, 
the  other  for  the  arm.  Tliey  are  connected  by  a  metal  joint 
opposite  the  shoulder. 
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Scltusslers  bandage  is  provided  witli  three  air-cushions. 
Two  small  ones,  equilateral  triangles,  lie  one  before  and  one 
behind  the  shoulder.  The  larger  air-cushion  is  a  truncated 
pyramid  in  form  and  fits  in  the  axilla,  holding  up  the 
shoulder. 

If  it  is  found  impossible  to  restore  usefulness  to  the  arm 
by  any  form  of  support,  arthrodesis  of  the  shoulder-joint  has 
been  tried  with  success.  The  joint  maybe  opened  from  the 
outside,  part  of  the  capsule  is  cut  away,  and  then  the  articular 
surfaces  of  the  bones  are  denuded  of  cartilage.  The  head  of  the 
humerus  may  be  fixed  to  the  glenoid  cavity  by  a  silver  stitch 
before  the  operation  is  concluded.  If  the  operation  is  suc- 
cessful in  producing  firm  fibrous  ankylosis  of  the  humerus 
and  the  scapula,  the  latissimus  dorsi  and  jjectoralis  major, 
together  with  the  trapezius  and  rhomboids,  effect  movements 
of  adduction  and  abduction,  i.e.  of  raising  and  lowering  the 
arm  (Hoffa). 

Contracture  and  Ankylosis  of  the  Shoulder-joint.— The 

shoulder-joint  is  so  greatly  exposed  to  traumata  of  various 
kinds  that  it  is  frequently  crippled  from  intra-articular 
adhesions  from  traumatic  synovitis.  Dislocations,  intra- 
capsular and  extra-capsular  fractures  in  the  neighbourhood 
of  the  joint,  also  frequently  occasion  stiffness  that  requires 
patient  treatment.  Tlaere  is  no  joint  in  the  body  that  so  often 
affords  examples  of  the  ill-effects  of  excessive  immobiUsation 
in  the  treatment  of  sUght  traumatic  conditions.  Complicated 
dislocations,  such  as  subcoracoid  dislocation  with  separation  of 
the  greater  tuberosity,  may  leave  permanent  disabilit}^ 

Chronic  inflammation  of  the  sub-deltoid  bursa,  tubercular 
and  other  forms  of  infective  arthritis,  rheumatoid  arthritis, 
and  other  intra-articular  conditions,  as  well  as  hysterical 
contracture,  are  to  be  thought  of  in  this  connection. 

Symptoms  and  Diagno.ns.— The  chief  effects  of  loss  of 
function  of  the  shoulder  are:  (1)  An  alteration  in  the  con- 
formation of  the  shoulder  due  to  wasting  of  muscle,  whereby 
the  acromion  process  and  the  outer  contour  of  the  upper  end  of 
the  humerus  become  more  visible  and  more  palpable  than  they 
are  on  the  sound  side ;  and  (2)  the  movements  at  the  shoulder- 
joint  are  restricted,  and  the  mobility  of  the  scapula  compensates 
for  the  loss  as  far  as  possible. 
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Treatment. — In  most  cases  the  results  of  treatment  are 
very  satisfactory,  but  much  patience  and  perseverance  is 
required.  In  children  it  is  of  special  importance  to  restore 
the  function  of  this  joint,  since,  by  disuse,  not  only  the 
shoulder  and  upper  arm  undergo  atrophy,  but  the  upper 
part  of  the  trunk  also  becomes  atrophied,  and  the  equilibrium 
of  the  body  is  affected  in  such  a  way  that  lateral  curvature 
of  the  spine  is  likely  to  ensue. 

In  cases  following  an  injury  there  is  synovitis,  probably 
from  some  htemorrhage  into  the  joint,  and  subsequent  forma- 
tion of  adhesions  {see  also  "  Bone-setting,"  p.  87). 

A  caution  is  needed  in  the  case  of  bleeders,  in  whom,  of 
course,  any  forcible  movement  of  joints  is  inadmissible.  In 
cases  of  doubt  as  to  whether  the  fixation  of  the  joint  is  due  to 
fibrous  or  bony  ankylosis,  an  anaesthetic  should  be  given. 

In  tubercular  cases  the  question  of  excision  must  be 
considered  and,  in  this  joint,  should  be  given  preference  to 
other  measures. 

Fixation  of  the  shoulder-joint  from  scars  in  the  axilla  and 
elsewhere  should  be  treated  on  general  principles,  gradual 
stretching  or  plastic  operation  being  resorted  to  according  to 
circumstances. 

Deformities  of  the  Elbow-joint.— C'onf/emto^  Dislocations. 
—Congenital  dislocations  of  both  radius  and  ulna,  forwards  or 
backwards,  are  rare  as  congenital  affections  ;  more  common  is 
congenital  dislocation  of  the  upper  end  of  the  radius.  The 
latter  displacement  may  be  forwards,  outwards,  or  backwards. 

Symptoms.  —  The  clinical  symptoms  are  usually  not 
observed  until  the  child  begins  to  use  the  hands.  The 
prominent  radial  head  can  usually  be  seen  and  felt  in  an 
abnormal  position.  The  movements  of  pronation  and  supin- 
ation are,  as  a  rule,  greatly  interfered  with. 

Causation.  —  Tlic  above-named  deformities  are  due  to 
errors  of  development  and  they  show  a  marked  hereditary 
character.  Thus,  F.  C.  Abbott*  has  related  the  history  of  a 
family  m  which  he  oxairiined  no  fewer  than  seven  members 
affected  with  congenital  dislocation  of  the  radius  forwards. 

In  a  certain  number  of  cases  accidental  intra-uterine  pres- 
sure accounts  for  the  deformity. 

•  F.  C.  Al,bolt,  Tvfins.  I'hUi.  Soc,  1892,  p.  129. 
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Anatomy. — This  varies  according  to  the  direction  of  the 
displacement.  In  one  case  dissected  by  Abbott  the  head  of 
the  radius  articulated  by  a  concave  facet  on  its  posterior 
surface  Avith  the  capitellum,  which  also  articulated  with  the 
widened  coronoid  process  of  the  ulna. 

Treatment. — Each  case  requires  separate  study  and  its 
own  treatment.  In  the  early  years  of  infancy  manipulations 
and  splinting  may  minimise  the  interference  with  the  move- 
ments of  the  joint.  If  the  patient  is  grown  up  and  the 
interference  with  movements  of  the  hand  is  great,  excision 
of  the  head  of  the  radius  will  probably  be  the  best  treatment. 
In  some  cases  the  whole  elbow-joint  has  been  excised. 

Cubitus  valgus  and  varus  are  terms  that  have  been 
applied  to  deflection  of  the  forearm,  to  the  radial  and  ulna 
sides  respectively.  These  designations  are  based  upon  a  super- 
ficial resemblance  of  the  condition  to  genu  varum  and  valgimi. 
They  may  result  from  various  conditions,  the  more  conmion 
of  which  are,  (1)  congenital  subluxation ;  (2)  diminished  growth 
at  one  side  of  the  lower  epiphysis  of  the  humerus;  (3) 
injuries,  such  as  fracture  of  one  of  the  condyles  of  the 
humerus. 

The  treatment  in  congenital  cases  will  consist  of  the  use 
of  mechanical  support,  to  give  as  far  as  possible  the  grow^th  of 
the  parts  in  a  normal  direction.  In  epiphyseal  cases  oste- 
otoniy  may  be  done  after  the  period  of  growth  is  passed.  In 
traumatic  cases  re- fracture  and  correct  splinting  will  be 
required. 

Contractures  and  Ankyloses  of  the  Elbow-joint.— C/cc6- 
tricial  Contracture.— The  elbow  is  a  common  site  for  cicatricial 
contracture.  After  burns,  etc  ,  thB  treatment  must  be  on  the 
lines  laid  down  on  p.  92. 

Gradual  stretching  by  weight-extension  is  preferable  to 
mechanical  extensioii.  Should  this  not  succeed,  a  plastic 
operation  will  be  needed  and  must  be  devised  for  each 
case. 

Besmogenous  and  myogenous  contractures  at  the  elbow 
may  limit  either  flexion  or  extension  of  the  joint.  Treatment 
must  consist  of  manipulations,  massage,  local  hot-au-  baths 
and  mechanical  extension.  In  applying  apparatus  it  is  nn- 
portant  to  see  that  the  joints  at  the  elbow  are  opposite  the 
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axis  of  movement  of  the  joint,  i.e.  slightly  above  and  behind 
the  epicondyles  (Hott'a). 

Ankylosis  of  the  Elbow  —Fibrous  ankylosis  must  be  dealt 
■with  by  forcible  movement  of  the  joint.  The  surgeon  first 
tiscertains  whether  any  movement  remains  in  the  joint.  If  so, 
the  position  of  the  adhesions  is  localised  by  finding  the 
positions  at  which  passive  movement  is  arrested,  and  the  points 
in  the  synovial  membrane  at  Avhich  pain  is  felt.  The  operator 
supports  the  patient's  elbow  with  the  left  hand,  whilst  with  his 
right  he  grasps  the  patient's  wrist  and  performs  the  required 
movements  until  every  obstacle  to  flexion  and  extension,  pro- 
nation and  supination  is  overcome.  If  the  adhesions  are 
universal,  in  a  non- tubercular  case  a  movable  joint  is  still 
obtainable.  In  tubercular  cases,  if  repair  has  taken  place 
with  the  elbow  fixed  at  a  right  angle  and  the  hand  midway 
between  supination  and  pronation,  the  condition  may  be 
left  to  itself  If  the  tuberculosis  shoAvs  signs  of  activity, 
complete  excision  of  the  joint  is  the  best  treatment. 

Bony  Ankylosis  of  the  Elbow.— If  the  position  is  a 
good  one,  no  treatment  is  required,  but  if  the  limb 
is  ankylosed  in  the  extended  position,  excision  must  be 
performed. 


THE  SUEGICAL  ASPECTS  OF  SPASTIC  PAllALYSIS,  ETC.* 
This  affection  was  first  systematically  described  by  the 
English  orthopaedic  surgeon,  Little,t  who  rightly  ascribed 
the  majority  of  cases  to  superficial  lesions  of  the  cere- 
bral convolutions  resulting  fi-om  meningeal  htemorrhage 
arising  during  parturition.  .  It  is  naturally  commonest  in 
rirst-bom  children  and  is  usually  congenital.  Some  cases, 
however,  are  not  congenital,  but  arise  in  infancy  from 
thrombosis  of  the  superficial  cerebral  vessels  during  the 
course  of  fevers,  such  as  measles,  scarlet  fever  and  influenza. 
The  intellectual  functions  may  be  totally  destroyed  or  com- 
pletely intact.  In  the  latter  case,  it  has  been  supposed 
that  the  affection  is  of  spinal  origin,  though  there  is  no 
satisfactory  proof  that  this  invariably  holds  good.    In  some 

•  Mur.'h  of  this  section  is  reprinted  from  the  Lanccl,  Oct.  9,  1897. 
t  Little,  Triins.  lioyal  Metl.  Chinng.  Soc.,  186'2. 
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cases,  certainly,  the  symptoms  arc  such  as  might  be  produced 
by  spinal  lesions,  and  some  authors*  attribute  them  to 
syphilis,  consanguineous  marriages,  etc.  In  several  such 
cases  I  have  detected  mental  irritabilfty  quite  abnormal  in 
character  after  chloroform  has  been  given  for  operations. 
Doubtless  a  few  cases  are  of  spinal  origin  and  some  of  these 
may  be  due  to  spinal  hsemorrhage  during 
parturition. 

Symptovis. — The  exact  distribution 
of  the  muscular  symptoms  will  depend 
upon  the  site  and  extent  of  the  original 
cerebral  injury.  The  relative  degrees  in 
which  spasm  and  paralysis  are  present 
vary  greatly. 

When  the  damage  to  the  brain  is 
on  one  side  only,  the  distribution  of 
paralysis  has  a  Itemiplegic  character,  and 
to  a  certain  extent  resembles  the  hemi- 
plegias that  occur  in  later  life  from 
cerebral  haamorrhage,  and  that  are  also 
sometimes  marked  by  post-hemiplegic 
spasm  or  post-hemiplegic  "  chorea."  AVhen 
both  sides  of  the  brain  are  damaged,  the 
condition  is  a  diplegia. 

In  many  of  the  cases  that  come  to 
the  surgeon  for  treatment  the  chief 
feature  is  tonic  spasm  of  the  muscles  of  the  lower  limbs — a 
spastic  paraplegia.  To  this  condition "  the  term  spastic 
paralysis  is  usually  applied. 

In  such  cases  the  tonic  spasm  of  the  muscles  is  the 
predominant  symptom.  There  is  a  constant  spasm  of  the 
muscles  of  the  legs.  The  legs  are  rigid,  with  the  knees 
semi-flexed  and  anldes  extended.  The  gait,  when  the  patient 
can  walk  at  all,  is  characteristic  ;  the  toes  scrape  the  ground 
and  the  thighs  are  pressed  together,  or  even  crossed  from  the 
adductor  spasm.  If  the  spasm  is  forcibly  overcome,^  as,  for 
instance,  by  flexing  a  knee-joint,  the  original  position  is 
resumed  with  a  spring-like  movement.  Ankle  clones  is 
usually  present,  and  the  tendon-reflexes  are  increased,  though 

*  SeeHgmiillfr,  Dculscii.  nud.  Jroch.,  Nos.  IG  iind  17,  ISTfi. 


Fig.  'I'id.  —  Aijpear- 
auce  of  tlie  Lower 
liimbs  iu  Spas- 
tic Paralysis. 
(Adams.) 
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they  are  often  masked  by  the  muscular  rigidity.  The  elec- 
trical reactions  are  unchaneed. 

The  limbs  are  cold  and  often  atrophic. 

In  the  slightest  cases  the  posture  of  the  patient  in  stand- 
mg  is  often  almost  normal,  a  slight  lordosis  marking  some 
increased  mclination  of  the  pelvis  upon  che  thighs.  This 
lordosis  is  sometimes  mistaken  for  a  purely  spinal  condition 
and  treated  accordingly;  even  in  such  slight  cases  the 
characteristic  gait  reveals  the  nature  of  the  case. 

In  children  the  teeth  are  often  irregular,  the  incisors  of  the 
second  set  may  be  notched  and  suggest  a  syphilitic  taint. 
Strabismus  is  of  common  occurrence.  The  hard  palate  is 
often  unduly  arched. 

The  mental  faculties  are  usually  more  or  less  impaired. 
Occasionally  the  patient  is  plainly  idiotic,  with  saliva  dribbhng 
from  the  mouth,  and  the  sense  of  cleanhness  may  be  want- 
ing. In  a  few  cases  no  mental  defect  is  to  be  detected, 
the  children  being  bright  and  doing  their  school  work  as 
well  as  their  fellows.  The  age  at  which  symptoms  appear 
varies.  In  pronounced  cases  they  date  from  birth.  Some- 
times none  are  observed  until  the  patient  is  two  or  three 
years  old. 

_  Bicujnosis.— The  symptoms  sketched  above  can  rarely  be 
mistaken,  though  it  is  often  desirable  to  have  a  thorough 
examination  made  by  a  competent  physician,  because,  in  rare 
mstances,  tumours  of  the  pons  and  cerebellum  have  given  rise 
to  spastic  conditions,*  as  in  a  case  of  glioma  of  the  pons  I 
remember  in  St.  Mary's  Hospital  under  Sir  William  Broad- 
bent,  ^  which,  as  house  physician,  I  watched  to  its  end, 
securing  the  brain  for  the  museum. 

_  The  cases  of  infantile  cerebral  degeneration,  with  symme- 
trical changes  at  the  macula,  first  observed  by  Waren  Tay 
and  recently  described  by  Kingdon  and  Risien  Russell,!  must 
bo  borne  in  mind.  Such  cases  begin  in  infancy  and  end 
fatally  aI>out  the  end  of  the  second  year.  They  are  marked 
by  progi-ossive  paralysis  and  some  rigidity. 

ProfjnosiH.—ln  severe  cases,  whether  hemiplegic,  diplegic, 

*  Shjirkoy,  "  Spa.Hrn  in  Chronic,  Xorvou.s  Disc-iso,"  London,  188G 
Society  IMt"  '"'"^  ^^'^'li^"!  ""'1  Clnn.rgical 
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or  paraplegic  in  character,  but  little  natural  improve- 
ment is  to  be  expected.  The  slighter  cases  of  paraplegic 
character  Avill  knprove  naturally  by  voluntary  efforts  at 
walking  if  the  patient  has  sufficient  mtellect.  In  cases 
that  require  surgical  treatment  benefit  may  safely  be  prom- 
ised if  the  measures  to  be  adopted  are  thoroughly  carried 
out. 

Treatment. — The  first  step  is  to  alter  the  form  and  action 
of  the  stronger  affected  muscles  by  thorough  tenotomy. 

Lorenz*  who  has  published  an  important  series  of 
observations  on  this  topic,  attributes  the  good  effect  of 
thorough  tenotomy  in  spastic  cases  to  the  shortening  of  the 
bellies  of  the  tenotomised  muscles,  so  that  their  range  of 
action  is  diminished.  In  severe  cases  of  spastic  contraction 
of  the  knee  Lorenz  recommends  excision  of  from  one  inch  to 
one  inch  and  a  half  of  the  tendons  of  the  biceps,  semi- 
tendinosus,  and  semi-membranosus  muscles  ;  and  even  after 
such  tenectomies  and  subsequent  straightening  of  the  knee, 
Lorenz  has  never  observed  a  failure  of  union  in  the  widely- 
separated  ends  of  the  tendons.  Thus,  after  an  ordinary 
tenotomy,  failure  of  union  need  not  be  feared.  For  the 
marked  adductor  spasm  which,  by  causing  the.  knees  to 
press  against  each  other,  is  often  such  a  serious  hindrance  to 
progression,  Lorenz  has  found  that  in  mild  cases  forcible 
stretching  of  the  adductors  combined  with  manipulation  is 
successful,  in  more  severe  cases  subcutaneous  tenotomy 
answers,  whilst  in  the  most  pronounced  cases  he  has 
successfully  excised  a  section  of  the  obturator  nerve— an 
operation  of  some  difficidty  in  the  adducted  position  of 
the  limb. 

If  a  case  of  infantile  paralysis  is  compared  with  one 
of  spastic  paralysis,  a  marked  contrast  may  be  observed. 
Infantile  paralysis  is  caused  by  destruction  of  the  cells  of 
the  anterior  cornua  of  the  spinal  cord ;  spastic  paralysis  is 
attributable  to  partial  disablement  of  the  cells  of  the  motor 
cortex  or  to  partial  blocking  of  the  pyramidal  tracts.  In 
infantile  paralysis  massage  and  faradism  in  the  early,  stages 
help  the  recovery  of  any,  muscular  fibres  of  Avhich  the  nutri- 
tive nerve  cells  have  not  been  completely  destroyed  ;  in  spastic 

'      '"  ■      *  A.  Loi-cnz,  IFieiwr  IcUuhcke  llitmhchnti,  Nos,  21-26,  1897. 
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pamplegia  massage  is  of  no  use  apart  from  complete  teno- 
tomy. In  infontile  paralysis  suitable  apparatus  prevents  the 
occurrence  of  deformity  ;  in  spastic  paralysis  the  deformity  is 
only  overcome  by  the  use  of  much  force  and  at  the  cost  of 
some  distress  to  the  patient.  In  deformity  due  to  infantile 
paralysis  tenotomy,  etc.,  are  only  employed  to  bring  the  limbs 
into  workable  shape  and,  save  in  the  very  slightest  cases, 


Fig  237.— Go-cart  for  teacliing  a  Patient  to  walk  after  Operation  for 
Spastic  Paralysis.    (JZ.  E.  Heather  BUjg.) 

Xha  retentive  apparatus  must  be  worn  for  the  rest  of  the 
patient's  life;  in  spastic  paralysis  efficient  tenotomy,  by 
weakening  the  muscles,  the  persistent  over-action  of  which 
produces  the  deformity,  tends  to  restore  the  balance  of 
muscular  power,  and  in  most  cases  this  may  l)e  so  far 
successful  that  retentive  apparatus  can  be  disjienscd  with. 

After  operation  the  use  of  an  apparatus  similar  to  tliat 
shown  in  Fig.  237  often  as.sists  the  patient  in  learm'no-  to 
walk. 

^  The  failures  after  op(;ration  are  due  to  half-hearted  oper- 
ative measures  and  ill-directed  after-treatment 

India aionn  for  Operative  Treatment— BofnrG  deciding  to 
nndertake  the  operative  treatment  of  any  case  various  factors 
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have  to  be  Aveighed.  In  the  first  place,  the  condition  of 
the  intellectual  faculties  must  be  considered.  Often  the  mind 
is  altogether  vacant,  and  in  such  cases  it  is  not  worth  while  to 
rectify  malpositions.  Care  must  be  taken  not  to  accept  the 
parents'  estimate  of  a  child's  mental  capacity.  Sometimes 
the  condition  is  complicated  by  bilateral  athetosis  (general 
chorea),  and  this  may  be  taken  as  a  distinct  centra-indication. 
Epilepsy  is  a  somewhat  rare  complication  and  Avould  also 
be  an  argument  for  non-interference.  General  rigidity  ren- 
ders improvement  of  the  condition  of  the  legs  of  but  little 
service  to  the  patient. 

The  paraplegic  forms  of  spastic  paralysis  are  the  more 
amenable  to  treatment,  especially  when  the  chief  part  of  the 
disabihty  consists  in  spastic  club-foot.  Such  cases  give 
complete  satisfaction  to  all  concerned. 

Illustrative  Ccm.—k  girl,  aged  eight  years.  She  was  able  to  run 
about  up  to  the  age  of  three  years,  when  she  began  to  drag  the  feet  m 
walking,  and  gradually  the  condition  became  more  pronounced.  When 
I  first  saw  the  patient,  there  was  great  rigidity  from  the  buttocks  down- 
wards, with  typical  adduction-sjjasm  in  the  thighs.  Her  general 
health  was  good  and  the  mental  faculties,  though  somewhat  unpaired, 
allowed  the  child  to  understand  and  wish  for  an  improvement  ui  her 

condition.  .  , 

In  November,  1897, 1  operated  on  both  legs.  The  tendo  Achillas  on 
each  side,  at  the  knees  the  semi-tendinosus,  semi-membranosus,  and  the 
biceps  tendons  were  divided,  the  latter  through  open  incisions.  The 
adductors  were  forcibly  stretched  and  manipulated  without  tenotomj- 

The  first  effect  of  the  operation  was  noticed  and  remarked  on  by  the 
mother ;  it  consisted  in  the  patient  being  able  to  sit  uP  and  look 
about  her,  a  thing  she  had  been  previously  unable  to  do.  Ihe  lower 
limbs  previously  cold  and  stiff,  became  warm  and  supple,  bteel 
walking  instruments  reaching  to  the  waist,  and  tin  night-shoes  reaching 
to  the  middle  of  the  thighs  were  prescribed.  Two  months  afterwards 
the  patient  went  home  to  the  country,  where  the  treatment  A\^as 
.skilfully  guided  by  the  family  medical  man.  I  last  saw  the  patient 
eleven  months  after  the  operation.  When  wearing  instruments,  she 
was  able  to  walk  easily  when  one  hand  was  lightly  held.  She  could 
walk  round  the  room  helping  herself  by  occasionally  resting  one  hand 
on  a  chair  or  table.  The  lower  limbs  had  improved  greatly  in  nutrition 
and  the  calf-muscles  especially  had  increased  in  size,  ihe  mental 
irritability  had  greatly  diminished  since  the  patient  had  ^^^^^  f^'j 
-.et  about.  One  most  impoitant  point  for  the  future  of  he  case  is  that 
the  patient  still  takes  much  interest  in  herself,  and  steadily  endeavours 
to  improve  her  power  of  walking. 
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Pseudo-hypertrophic  Muscular  Paralysis.— This 
anotlier  condition  that,  although  its  general  management 
belongs  to  the  sphere  of  the  physician,  not  infrequently 
comes  to  the  notice  of  the  surgeon.  The  affection  is  char- 
acterised by  a  loss  of  power,  accompanied  by  an  apparent 
increase  of  bulk  in  certain  muscles. 

Ga  amtion. — Heredity  is  a  marked  feature.  The  disease 
tends  to  appear  in  certain  families,  and  it  affects  males  more 
commonly  than  females  in  about  the  proportion  of  five 
to  one. 

Pof/ioZor/?/.— Pseudo-hypertrophic  paralysis  is  regarded 
as  a  primary  myopathy.  The  distinguishing  feature  is 
atrophy  of  the  muscular  fibres  and  increase  of  the  inter- 
stitial cellular  tissue  in  the  form  of  fat. 

Symptoms.— The  earliest  symptoms  are  the  result  of 
muscidar  weakness  ;  the  patients  tire  easily  and  find  it 
ditiicult  to  get  up  or  down  stairs.  They  learn  to  walk  late, 
and  are  perpetuaUy  faUing  down.  In  standing,  the  legs 
are  kept  far  apart,  and  there  is  often  marked  lordosis.  In 
walkmg,  the  patient  throws  the  centre  of  gravity  of 
the  body  over  the  supporting  leg,  and  the'  result  is  a 
waddlmg  gait.  The  weakness  slowly  increases  so  that 
It  becomes  difficult  for  the  patient  to  assume  the 
upright  position,  and  then  progression  is  eff'ected  on 
the  hands  and  knees.  In  this  position  there  is  a  marked 
".saddle-back  "  depression  of  the  lumbar  spine.  The  method 
m  which  such  patients  rise  from  the  "aU-fours"  position  is 
characteristic  : — 

1.  The  patient  first  extends  the  knee-joints,  resting  the 
clenched  hands  and  the  toes  upon  the  ground. 

2.  One  hand  is  taken  from  the  ground  and  placed  above 
the  knee  of  the  same  side. 

.'i.  The  second  hand  is  similarly  treated. 

4.  The  patient  works  the  hands  alternately  a  few  inches 
lip  the  thighs  until  the  centre  of  gravity  is  brought  over  a 
tjoint  hiiivman  the  feet,  which  are  placed  some  distance 
apart.  The  muscles  of  the  calf  are  usually  hard  and  tense 
to  the  touch.  In  the  upper  extremity  the  nuiscles  waste 
as  m  progressive  inn.s(;ular  atropliy;  in  the  later  stages 
of  the  affection  contractures  arc  observed.    The  feet  tentfto 
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assume  the  position  of  talipes  eqiiiiius,  the  knees  and  hips 
are  fixed  in  flexion,  and  there  is  sometimes  lateral  curvature 
of  the  spine. 

■  Diagnosis. — As  far  as  the  orthopsedic  aspects  of  the 
condition  are  concerned,  diagnosis  is  the  most  important 
task.  These  cases  have  been  mistaken  for  spastic  and 
infantile  paralysis,  for  paraplegia  due  to  tubercular  spondy- 
litis, and  even  for  rickets.  Careful  attention  to  symptoms 
and  study  of  the  history  of  a  case  will  enable  the  surgeon 


Fig.  238. -Position  of  the  Feet  in  Pseiulo-hypei-trophic  Muscular 
Paralysis. 

to   exclude  spastic   paralysis   and   paraplegia   from  spinal 

disease.  ,        ...    •        •  i 

It   is   in  the  later  stages  of  the   affection,  ^.e.  when 

deformities  have  arisen,  that  pseudo-hypertrophic  paralysis 

may  be  mistaken  for  infantile  paralysis.  _ 

The  so-called  paralysis   of  rickets  is  accompanied  by 

general   malnutrition  and  wasting  rather  than  increase  of 

bulk  in  muscles.  ,     ,  , 

Go^.rse.-The  disease  is  steadily,  though  ^^^w ly,  pro- 
crressive.  Recovery  is  practically  unknown  and  arrest  of  the 
disease  is  very  exceptional.  The  first  stage,  that  «  - 
weakness,  lasts  several  months  _  and  passes  "^^ojic  hyix.- 
trophic  stage.  This  begins  in  the  calves  and  extends 
upiaids  and  in  some  cases  affects  the  upper  extremities. 
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This  stage  takes  about  eighteen  months  to  reach  its 
maximum.  The  disease  then  remains  stationary  for  a 
variable  number  of  years.  Lastly,  the  atroiohic  stage  appears 
in  which  the  muscles  waste,  contractures  appear  and  the 
patient's  strength  wanes.  Death  usually  takes  place  between 
the  ages  of  fifteen  and  twenty  years  from  pneumonia  or  some 
other  pulmonary  affection. 

Illustrative  Case.~A  boy,  aged  seven  years,  was  brought  to  me 
with  severe  talipes  equinus  of  both  feet.  The  lower  limbs  were  some- 
what wasted  (Fig.  238).  lu  sitting  the  patient  drooped  forwards  from 
weakness  of  the  muscles  of  the  spine.  On  examination,  the  ankles 
were  found  to  be  rigidly  fixed  in  the  deformed  position,  and  there 
was  some  flexion -contracture  of  the  knees.  Owing  to  the  late  period 
of  the  affection,  I  explained  to  the  parents  that  it  was  impossible  to 
restore  the  power  of  walking.  At  their  request,  however,  I  corrected 
the  deformities  present,  in  order  that  the  patient  might  be  improved 
in  appearance. 

Treatment. — By  gentle  muscular  exercises  adapted  to  the 
weak  condition  of  the  patient  the  last  stage  may  be  postponed, 
and  when  contractures  have  appeared  tenotomy  of  the  tendo 
Achillis,  and,  if  need  be,  of  the  hamstrings,  may  for  a  time 
restore  the  power  of  walking. 
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SECTION  V. 
DEFORMITIES   OF   THE  SPINE. 

Introductory  to  Deformities  of  the  Spine. — Preliminary 
Observations. — -The  normal  spine  is  almost  straight  at  birth 
and  during  early  infancy.  Only  when  the  child  begins  to 
sit  up,  does  the  desire  to  look  around  cause  it  to  raise  the 
head  and  so  the  cervical  spine  to  become  convex  forwards.* 

At  first,  in  sitting,  the  child's  back  below  the  cervical 
region  is  curved  with  a  general  convexity  backwards.  This  is 
owing  to  the  inability  of  the  dorsal  muscles  to  hold  the 
spine  upright: — -when  the  spine  is  bent  forwards  the  strain 
is  thrown  upon  the  strong  posterior  ligaments.  It  is  only 
when  the  child  begins  to  stand  that  the  lumbar  curve 
develops.  In  order  to  balance  the  body  on  the  extended 
lower  limbs,  the  pelvis  is  tilted  forwards  and  downwards 
upon  the  transverse  axis  of  the  hip-joints.  This  position 
of  the  pelvis  entails  a  forward  bend  of  the  lumbar  spine,  the 
dorsal  region  of  the  spine  retaining  its  original  forward 
concavity.  Not  before  the  sixth  or  seventh  year  do  these 
normal  curves  in  the  spine  become  permanent,  i.e.  cease  to 
disappear  when  the  patient  lies  down.  When  the  develop- 
ment of  the  spine  is  comj)leted,  the  hue  of  gravity  in 
the  erect  position  of  the  body  passes  through  the  middle 
of  the  head,  the  fi-ont  of  the  atlas,  the  promontory  of  the 
sacrum,  and  just  behind  the  middle  of  the  acetabulum,  in 
front  of  the  centre  of  the  knee-joint,  and  between  the  feet 
opposite  the  mid-tarsal  joints. 

The  cervical,  dorsal,  and  lumbar  curves  depend  chiefly  upon 

*  Some  authors  describe  slight  normal  ciu-vea  as  being  present  at  birth. 
However  this  may  be,  it  does  not  affect  the  importance  of  posture  and  muscular 
action  in  the  normal  development  of  the  spine.  The  not  inconsiderable  number 
of  cases  in  which  as  an  acquired  deformity  the  normal  dorsal  curve  is  reversed 
tends  to  show  that  the  form  of  this  part  of  the  spine  is  not  so  strongly  pro- 
determined  by  nature  as  some  writers  suppose. 
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the  shape  of  the  intervertebral  discs,  which  together  form 
one-fourth  of  the  length  of  the  movable  part  of  the  column. 
Owing  to  the  compressibihty  of  the  discs,  the  length  of  the 
spine  is  from  one-half  to  three-quarters  of  an  inch  longer 
in  the  recumbent  than  it  is  in  the  erect  position.  For  the 
same  reason  a  normal  person's  height  is  slightly  greater  in 
rising  in  the  morning  than  it  is  at  the  end  of  the  day. 

Adams*  observes :  "  It  would  probably  be  correct  to 
assume  that  about  one-fourth,  or  between  one-fourth  and 
one-fifth  of  the  length  of  the  spinal  column  above  the 
sacrum  is  composed  of  elastic  intervertebral  cartilage,  and 
it  is  important  for  us  to  bear  this  in  mind  in  reference 
both  to  the  production  and  treatment  of  spinal  curvature." 

The  normal  range  of  movement  in  the  spine  is  greater 
in  the  young  than  in  the  aged.  Flexion  and  extension 
are  more  extensive  in  the  cervical  and  lumbar  than  in 
the  dorsal  region.  The  movements  in  other  directions 
are  determined  principally  by  the  articular  processes.  To 
quote  from  Quain's  "Anatomy"  (9th  ed.),  they  are  as 
follows :  "  In  the  dorsal  region  the  articular  surfaces  of 
each  vertebra  lie  in  the  arc  of  a  circle  Avhose  centre  is 
in  front,  between  the  bodies  of  the  vertebra?,  and  round 
this  centre  a  certain  degree  of  rotation  is  permitted. 
In  the  lumbar  region  the  centre  of  the  circle  in  which 
the  articular  surfaces  lie  is  placed  behind  so  that  rotation 
is  prevented ;  the  articular  processes,  however,  permit  of 
lateral  flexion,  and  by  combination  of  this  with  antero- 
posterior flexion,  some  degree  of  circumduction  is  produced. 
The  articidar  surfaces  of  the  cervical  vertebras,  beine 
oblique  and  placed  in  nearly  the  same  transverse  plane, 
allow  neither  pure  rotation  nor  pure  lateral  flexion.  They 
permit,  besides  forward  and  backward  motion,  only  one 
other,  which  is  rotary  round  an  oblique  axis — the  inferior 
articulating  process  of  one  side  gliding  uj)wards  and  forwards 
on  the  opposing  surface,  and  that  of  the  other  side  gliding 
downwards  and  backwards,  by  which  a  coinbination  of  lateral 
floxifui  and  rotation  is  obtained.  The  normal  curves  of  the 
spine  are  maintained  by  a  variety  of  for(;es,  and,  if  any  one  of 
these  forces  is  diminished,  deformity  results." 

•  "  LectureHon  Curviitiirc  of  the  Spine,"  Ist  ed.,  ji.  l(i. 
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The  Chief  Varieties  of  Deformity  of  the  Spine. — The 

terms  used  to  designate  the  chief  deforiiiities  of  the  spine 
were  introduced  by  Galen  about  the  year  a.d.  170.  These 
are — kyphosis  (Gr.  Kv<^6<i  =  stooping),  signifying  a  forward 
bowing  of  the  spine,  e.g.  that  commonly  known  as 
"  round  shoulders "  ;  lordosis  (Gr.  XopBnt  =  bent  supinely), 
signifying  a  forward  convexity  of  the  spine  ;  and  scoliosis, 
(Gr.  aKo\o6<i  =  crooked),  is  generally  used  to  signify  a 
combination  of  lateral  curvature  with  rotation  of  the 
spine. 

Very  many  different  causes  may,  singly  or  combined, 
result  in  the  production  of  the  same  deformit3^ 

The  functions  of  the  spinal  column  are  not  limited  to 
those  of"  supporting  and  protecting  other  parts  of  the  body, 
and  to  the  part  it  plays ■  in  locomotion ;  the  spine  has  an 
important  share  in  the  mechanism  of  respiration.  In 
full  inspiration  the  dorsal  segment  is  straightened,  whilst  in 
expiration  it  returns  to  the  more  curved  expiratory  position. 
Thug,  severe  scoliosis  and  kyphosis  of  the  dorsal  part  of 
the  spine  entail  an  imj)ediment  to  respiration,  which  in 
its  turn  causes  a  disturbance  of  the  circulation  and  of  the 
general  health. 

The  Mode  of  Examination  of  the  Patient  for  Spinal 
Deformity. — Little  children,  boys  and  men,  should  be 
entirely  undressed  ;  women  and  girls  should  be  undressed  to 
the  hips,  so  that  the  top  of  the  intergiuteal  cleft  is  just 
visible ;  the  garments  can  be  fixed  round  the  hips  by  a 
strap  or  a  safety-pin.  The  lower  part  of  the  skirts  should 
also  be  pinned  up  so  as  to  show  the  feet  and  ankles.  A 
warm  shawl  may  be  thrown  round  the  front  part  of  the 
body.  A  firm  table  and  a  stool  are  required.  It  is  necessary 
to  have  a  good  light  and  it  is  advisable  to  have  true  vertical 
and  horizontal  lines  in  the  wall ;  in  the  absence  of  these 
a  plumb-line  may  be  suspended  near  the  patient. 

The  natural  movements  of  the  patient  should  be  watched, 
since  valuable  information  is  often  to  be  gained  in  this 
way.  Thus,  a  patient  whose  spine  is  the  seat  of  early 
tubercular  disease  Avill  often  first  notice  a  difficulty  in 
getting  up  and  down  stairs. 

In  little  children  the  mobiUty   of  the  spine  can  be 
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ascertained  by  gentle  manipulation.  In  older  subjects 
the  patient  may  be  seated  on  a  stool  and  made  to  flex, 
extend,  and  rotate  the  spine  in  turn.  The  rotation  move- 
ment may  be  ehcited  by  fixing  the  pelvis  in  the  standing 
position  and  directing  the  patient  to  look  in  turn  over 
the  right  and  the  left  shoulders. 

When  disease  is  present,  the  stiffness  and  cautiousness 
in  the  movements  may  be  demonstrated  by  asking  the 
patient  to  stoop  and  pick  up  some  small  object  from  the 
floor. 

It  should  be  borne  in  mind  that  the  physiological 
antero-posterior  curves  differ  in  degree  in  different  indi- 
viduals, so  that  the  general  conformation  of  the  individual, 
the  age,  sex,  and  occupation,  must  all  be  considered  before 
any  antero-posterior  curve  is  decided  to  be  pathological. 

The  causes  of  spinal  deformity  include  those  discussed 
in  the  introductory  chapter  of  this  work,  and  they  will 
be  again  referred  to  in  connection  with  the  sj)ecial  types 
of  defonnity. 

Abnormal  spinal  conditions  that  come  to  the  notice  of 
the  sm-geon  in  private  practice  are  generally  attributable  to 
some  underlying  cause,  such  as  anaemia,  rickets,  or  osteo- 
arthritis, but  in  many  of  these  cases  a  determining 
cause,  such  as  inequality  in  length  of  the  legs,  is  fre- 
quently to  be  found.  The  causes  of  spinal  deformity  are 
then  in  the  main  the  same  as  those  of  other  parts  of  the 
skeleton,  but  they  are  more  complex  owing  to  the  greater 
pliysiological  importance  of  the  spine,  and  to  its  relation  to 
the  respiratory  and  circulatory  S3'stems.  Habitual  postures, 
when  assumed  regularly  for  considerable  periods,  modify 
tlio  direction  of  gr-owth  of  the  individual  vertebrae  and  of 
the  soft  parts,  resulting  in  various  deformities  of  the 
spine.  In  this  manner  the  "round  back"  seen  in  many 
.shoeinakers,  clerks,  and  others  owes  its  origin  to  exaggera- 
tion of  the  dorsal  curve. 

In  a  similar  manner  the  spines  of  those  who  have 
to  carry  heavy  weights  on  tli<^  head  or  ])adc  l)ecome 
modified  in  forin.  Thus,  the  skeletons  of  d()(;k-])orters, 
coal-heavers  and  others  show  changes  readily  explicable 
by  reference  to  the  various  occuj)ations  of  the  individuals. 
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Abnormalities  in  the  point  at  whicli  the  weight  of 
the  body  is  transmitted  from  the  pelvis  to  the  fcmoi-a 
also  entail  abnormal  postures  of  the  spine.  Thus,  in 
dislocation  of  the  hip  when,  as  is  usual,  the  head  of  the 
thigh-bone  rests  at  a  point  posterior  to  the  acetabulum, 
the  pelvis  tilts  forwards,  necessitating  an  increase  in  the 


Fig.  239.— Half-vertebra.    {Shattock  :  Bland  SitUon's  "  Tmnoins.") 

lumbar  curve.  Similarly,  lateral  tilting  of  the  pelvis 
entails  lateral  bending  of  some  part  of  the  spine. 

Alterations  in  the  resisting  power  of  the  bones  and 
ligaments  entail  deviations  from  the  normal  form  of  the 
spine.  It  is  thus  that  in  rickets,  rheumatoid  arthritis, 
and  in  tuberculosis  of  the  spine,  various  deformities  may 
arise.  When  the  anterior  or  posterior  muscles  of  the 
spine  are  weakened  by  paralysis  or  malnutrition  deviations 
from  the  normal  may  occur. 

Again,  if  the  thorax  is  altered  by  cicatricial  or  other 
changes  in  the  lungs,  the  dorsal  curve  tends  to  increase; 
if  one  side  of  the  chest  is  affected  only  by  cicatricial 
changes,  e.g.  after  empyema,  lateral  curvature  of  the 
dorsal  spine  may  ensue. 

Congenital  Deformities  of  tlie  Spine. — Congenital  defects 
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of  the  spiiijil  column  arc  present  in  the  various  kinds  of 
spina  bifida.  In  dissecting  the  body  of  a  child,  the  subject 
of  a  spma  bifida  occulta,  I  found,  besides  the  defect  in  the 
larainas,  that  there  was  an  S-shaped  lateral  curvature  affect- 
ing the  whole  spinal  column.  In  some  cases  of  congenital 
lateral  curvature,  absence  of  some  vertebrae  and  associated 
deformities  of  the  clavicles  have  been  described.  The  pre- 
sence of  half-vertebme  {see  Fig.  239)  has  also  been  observed 
in  such  cases. 

I  had  recently  under  ray  care  a  lady,  aged  twenty-nine, 
who  suffers  from  a  marked  kyphotic  bend,  of  congenital 
origin,  situated  at  the  root  of  the  neck.  In  another  similar 
case  a  father  and  three  children  were  affected.^  Many  cases 
of  congenital  wry-neck  are  of  intra-uterine  origin.  They 
entail  a  lateral  curve  of  the  cervical  spine ;  the  last-named 
deformity^  is  best  explained  as  being  due  to  abnormal 
intra-uterine  pressure. 

Thoracic    Kyphosis,  or  Dorsal  Excurvation  of  the 

Spine.— This  is  the  commonest  form  of  spinal  deformity, 

and  it  may  arise  from  a  great  variety  of  causes.    In  old  age 

It  may  be  regarded  as,  to  some  extent,  a  normal  condition. 

The  mtervertebral  discs  in  their  aggregate  are  somewhat 

thicker  m  their  anterior  than  in  their  posterior  parts,  and 

thus  they  maintain  the  dorsal  segment  of  the  spine  in  a  less 

curved  condition  than  would  be  the  case  were  the  bones  in 

contact  with  each  other.    In  late  life  the  intervertebral  discs 

undergo  atrophy  with  the  other  fibrous  tissues  of  the  body 

and  hence  a  certain  degree  of  kyphosis  is  common  and,  as 

stated  above,  may  be  regarded  as  normal  in  old  age. 

The  pathological  kyphoses  are  due  to  the  followina 
cau.ses : —  ° 

1.  Congenital,  from  intra-uterine  cramping  of  the  foetus. 

2.  Rickets,  chiefly  in  infkncy  and  childhood. 

_   3.  From  nasal  obstruction,  e.g.  adenoids  (with  which 
nckots  IS  usually  combined)  and  deviated  nasal  septum 

4.  From  pulmonary  disease,  e.g.  bronchitis,  emphysema, 
asthma.  ^  •'  ' 

5.  From  mu.scular  weakness,  aneemia,  "  r.u:hh\s  adolescio.i- 
tujm. 

•  C'ompurc  W.  A-lam.s'H  "  Cui  vatun,.  of  Uw,  Si,i„c,"  2.hI  ,mI.,  p.  G4. 
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6.  From  nerve  affections,  e.g.  hysteria,  infantile  paralysis, 
progressive  muscular  atrophy,  pseudo-hypcrtrophic  paralysis. 

7.  From  bone  affections  other  than  rickets,  e.g.  osteo- 
arthritis, osteitis  deformans,  osteomalacia. 

The  form  of  dorsal  excurvation  that  most  frequently  calls 
for  treatment  is  that  which  occurs  in  children  and  young 
persons,  especially  young  women.    A  typical  instance  is  shown 

in  Fisf.  240.  In  such  cases  there 
are  often  marked  impairment  of 
muscular  power  and  some  pain 
and  tenderness  in  the  spine. 

Causation.  —  Most  observant 
persons  must  have  noticed  that 
when  they  are  fatigued,  and  are  in 
the  standing  or  sitting  position,  the 
back  tends  to  become  more  arched, 
and  the  respirations  to  diminish 
in  vigour;  •  In  this  position,  the 
strain  of  supporting  the  weight  of 
the  head  and  shoulders  is  thrown 
upon  the  strong  hgaments  at  the 
back  of  the  dorsal  vertebra3,  and 
so  the  erector  and  other  muscles 
are  rested.     If  at  such  times  the 
spine  is   kept   free   fi'om  lateral 
inclination,  the  posture  assumed 
approaches  that   shown  in  Fig. 
240.    If  this  attitude,  from  men- 
tal apathy  or  physical  weakness, 
be  assumed  fi-equcntly  and  per- 
sisted in  for  considerable  :periods, 
it  will  become  /a;ef^— that  is  to  say,  the  patient  cannot 
voluntarily  correct  the  deformity.  :  i 

Diagno.'^is.— The  condition  requires  C5g;eful  cxammation, 
especially  in  young  children,  so  that  spm©.  more  serious  con- 
dition shall  not  be  mistaken  for  it.  Early  tubcrcidar  disease, 
and,  in  some  cases,  rickets,  or  paralysis  of  the  back  nuiscles, 
may  give  rise  to  the- same  deformity.  In  .  older  subjects, 
rheumatoid  arthritis,  osteitis  deformans,  osteomalacia, 
tuberclGj  cancer,  and  other  conditiojis  nuist  be  thought  of 


rig  240.— G-irl,  aged  twelve 
years,  showing  marked 
Thoracic  Kypliosis. 
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Treatment— Attention  to  the  general  health  and  hygiene, 
proper  intervals  of  rest  and  exercises,  are  all  that  are'mdi- 
catod  in  slight  cases.  The  exercises  should  be  properly 
directed  and  regulated,  and  the  strength  of  the  extensor 
muscles  of  the  back  should  be  tested  from  time  to  time  with 
a  dynamometer.  The  school  chairs,  desks,  etc.,  should  b,e 
examined,  and  care  should  be  taken  that  they  allow  of  the 
patient  sitting  m  a  good  posture.  Where  '  the  curve  is 
pronounced,  and  does  not  readily  respond  to  these  measures, 
there^  is  no  doubt  that  a  light  support  should  be  worn  in 
addition.  The  best  form  of  support  for  this  purpose  is,  in  my 
opinion,  a  properly-made  and  -fitted  Chance's  sj)hnt,  described 
on  p.  84.  In  using  this  or  any  other  instrument  care  must 
be  taken  that  there  is  no  lateral  pressure  upon  the  ribs.  The 
use  of  a  .support  must  never  be  taken  as  an  excuse  for  omitting 
exercises,  of  which  the  respiratory,  exercises  described  on 
pp.  365  and  440  are  the  most  important.  ' 

Lordosis. — In  conditions  of  weakness  lumbar  lordosis  may 
be  combined  with  dorsal  kyphosis  as  described  above  (p.  333). 
In  greatly  debilitated  persons  the  body  often  assumes  an 
attitude  of  lordosis  when  the  patient  attempts  to  stand.  The 
condition  is  natural  during  the  later  months  of  pregnancy, 
wlien  it  is  due  to  an  adaptation  of  a  posture  that  secures 
a  balance  of  the  body;  the  upper  part  of  the  trunk  is 
tin-own  backwards  in  order  that  the  centre  of  gravity  may 
he  brought  over  the  centre  of  support.  A  similar  attitude  is 
observed  in  stout  persons  and  in  persons  suffering  from  large 
nhdominal  tumours. 

Rachitic  Lordosis. — In  rickety  children  both  dorsal  and 
]  urn  bar  curves  are  not  infrequently  exaggerated,  or,  in  other 
words,  kyphosis  and  lordosis  are  both  present,  giving  to  the 
spine  an  S-shapod  deformity.  Lordosis  in  rickets  is  attrib- 
utable to  the  pelvis  being  flattened  and  becoming  more 
horizontal  in  po.sition. 

Hecondary  Lordosis. — In  a  great  variety  of  (ionditions 
lorflosis  is  secondary.  It  will  .save  reixitition  if  the  commoner 
conditions  in  which  this  occurs  are  examined  in  tlu"s  ))liu;e. 

Flexion  at  the  hip-joints,  e.r/.  in  lii[)-(liseasc,  iji  con- 
traction of  the  p.soas,  in  contraction  of  the  flexor  nui.stOos  due 
to  infantile  paralysis  of  the.  exten.sors  of  ibc  bip.     In  such 
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cases,  when  the  patients  stand 
with  the  lower  hmbs  vertical, 
the  body  would  project  more  or 
less  horizontally  forwards  did 
not  the  spine  arch  backwards 
to  accommodate  itself  to  the 
limitation  of  extension  at  the 
hip-joint. 

Another  class  of  case  in 
which  lordosis  occurs  has  al- 
ready been  referred  to,  namely, 
the  lordosis  due  to  a  backward 
displacement  of  the  point  at 
which  the  head  of  the  femur 
rests  upon  the  iliac  bone. 

Treatment. — In  slight  cases 
due   to  weakness  of  muscles, 
diet,  rest,  and  hygienic  measures 
must  hold  the  first  place.     Gentle  exercises  calculated  to 
the   anterior    muscles  of  the  spine   and  the 
extensors  of  the  hip,  douchings, 
and   the  faradic  current  are  all 
useful.     In  many  cases  a  lio-ht 
support  to  the  back  with  a  broad 
abdominal  band  must  be  worn  for 
a  time.    Where  the  condition  is 
secondary,     attention     must  be 
directed    to     removal     of  the 


Fig.  241.— Back  of  a  Girl,  aged 
thirteen   years,  witli  severe 
total  Eight- Convex  Scoliosis. 
There  is  marked  ye\\ic  asymmetry. 


strengthen 


original  cause.  Thus,  in 
genital 


con- 
the 
con- 


Fig.  242.— Back  of  aGii'l,  aged 
ten  years,  with  a  moderate 
degree  of  Kight  -  dorsal 
Left-lumbar  Scoliosis. 


hip  -  dislocation,  if 
patient  is  too  old  for  the 
dition  to  be  cured,  the  head  of  the 
femur  can  be  made  to  rest  near  the 
anterior-superior  spine,  and  kept 
there  by  suitable  mechanical  means 
until  it  is  firmly  established  in  its 
new  position.  The  instrumental 
treatment  of  lordosis  will  be 
further  discussed  in  dealing  with 
scoliosis  and  tubercular  spondylitis. 
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Lateral  Curvature  of  the  Spine,  or  Scoliosis.— By  the 

term  scoliosis  is  meant  any  lateral  deviation  of  the  spine 
from  its  normal  form. 

Lateral  curvature  is  usually  associated  with  a  rotation  of 


Fig.  2-1.3.— Front  View  of  Scoliotic  Skeleton  in  the  Museum  of  tlie 
Eoyal  College  of  Surgcous, 

the  vcrtefnve  towards  the  <;(,nv(.xity  of  the  curve,  but  lateral 
curvature  may  exist  without  rotation,  and  vice  versd 

CoHCH  are  either-l  ,  simple,  i.e.  presenting  but  one  curve  or 
compound,  when  two  or  more  curves  are  present     If  the 
whole  .spmc  ,s  involved  in  a  simple  distortion,  there  is  said  to 
w 
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be  total  scoliosis ;  if  only  a  part  of  the  column  is  attectcd,  the 
term  partial,  e.g.  dorsal  or  lumbar  scoliosis,  is  applicable. 

Illustrative  examples  best  convey  a  meaning  'of  descriptive 
terms.    Thus,  in  Fig.  241  is  represented  an  instance  of  severe 


Fig.  244.— Back  View  of  Scoliotic  Skelotou  in  the  Museum  of  the 
Koyal  College  of  Surgeous. 


total  right-convex  scoliosis ;  in  :  Fig.  242  a  moderate  case  oi 
right  dorsal,  left  lumbar  scoliosis.  A  total  scoliosis  convex 
to  the  left  is  shown  in  Fig.  253,  and  in  Fig.  256  a  simple 
cervico-dorsal  scoliosis  convex  to  the  lelt. 

A  primary  simple  scoliosis  frequently  becomes  compound 
by  the  formation  of  secondary  curves. 
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Frequency.— Scoliosis  is  bne  of  the  commonest  of 
deformities,  especially  in  large  towns.  Hoffa  puts  it  as  high 
as  27-63  per  cent,  of  all  cases  of  deformity.  This  estimate 
agrees  closely  with  the  number  of  the  cases  observed  at  the 


Fig.  21.5.— Side  View  of  Scoliotic;  .Skclctou  iu  the  Museum  of  tlio 
Itoyal  College  of  Surgeous. 

City  of  Lfjndon  Orthoptedic  Hospital.  Scoliosis  is  more 
common  in  females  than  in  males  by  tive  or  si.K  to  one. 

I'atkolorjical  Anatomy.— Tha  anatf^my  varies  accordiu"- 
to  the  peculiarities  of  each  case,  but  many  features  are 
common  to  all  cases. 

The  study  of  scoliosis  is,  perhjips,  best  begun  by  the 
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examination  of  a  skeleton  in  which  there  is  a  marked  degree 
of  the  more  common  form  of  scoliosis,  i.e..  right-dorsal  and  left- 


Fig,  ■-!  10.  ^Posterior  View  of  a  fairly  severe  case  of  Scoliosis 
of  the  Flat-'backed  type. 


lumbar  curves.  By  the  kind  permission  of  the  President  and 
Council  of  the  Royal  College  of  Surgeons,  I  am  able  to 
reproduce  three  vieAvs  of  such  a  skeleton  (Figs.  243,  244, 
245)  Seen  from  before  (Fig.  243)  the  chief  features  observe.  I 
are— 1st,  an  S-shaped  lateral  bending  of  the  spmc,  to  the 
right  in  the  dorsal,  to  the  left  in  the  lumbar  region;  2nd, 
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a  rotation  of  the  vertebixe  involved  in  these  curves,  their 
bodies  being  turned  towards  the  convexity  of  the  curves. 


Fig.  2t7. — .Sirle  Viow  of  tlio  case  sliovvn  in  Fig.  2-l(J. 


Soon  from  behind  (Fig.  244)  the  same  features  are  observed, 
and,  in  addition,  it  is  seen  that  the  spinous  processes  are 
rotated  towards  the  concavity  of  the  curves,  that  is  in  the 
opposite  direction  to  the  ho(hos.  In  slight  degrees  of  the 
affection  this  rotation  may  l)o  suffi(;ient  to  bring  the  spines 
into  vortical  line  with  one  another.    This  is  a  matter  of 
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practical  importance  in  diagnosis,  for  there  may  be  present 
a  considerable  amomat  of  scoliosis  without  any  deflection  of 
the  spines.    In  severe  cases  the  rotation  of  the  spines  in 

the  opposite  direction  to  the 
bodies  is  not  so  marked  as 
might  be  expected.  This  is 
due  to  the  resistance  offered  to 
the  progress  of  the  distortion 
by  the  attachment  of  muscles 
to  the  spinous  and  other  pro- 
cesses, which  induces  a  structural 
asymmetry  in  the  individual  ver- 
tebra?.  Another  striking  feature, 
seen  both  in  the  anterior  and 
posterior  views,  is  a  general  in- 
clination of  the  trunk  to  the 
right.  This  deviation  of  the 
trunk  is  often  seen  even  in  slight 
cases  of  scoliosis;  an  instance  is 
given  in  Fiof.   248.    It  will  be 


further  observed  in  the  dorsal 
region  that  the  ribs  on  the  convex 
side  are  separated  from  one 
another,  and  are  sharply  bent  at 
their  angles,  their  posterior  parts 
having  followed  the  rotation  of 
the  vertebras,  whilst  their  anterior 
parts  have  resisted  this  move- 
ment. On  the  concave  side  the 
ribs  are  close  together  and  arc 
displaced  forwards  by ,  the  rotation 
of  the  vertebral. 

Turninar  next  to  the  side  view 
(Fig.  245)  of  the  skeleton,  the 
alteration  in  form  is  not  less  remarkable.  The  most  pro- 
nounced change  is  a  sharp  forward  bend  in  the  dorsal  region.^ 
This  association  of  kyphosis  with  dorso-lumbar  scoliosis 
is  not  uncommon,  but  the  kyphosis  is  by  no  means  a 
necessary  part  of  scohosis  ;  some  of  the  worst  cases 
are  of  the  "flat-backed"  type  (Fig.   24G) ;    in  them  the 


Fig.  248.— Slight  case  of  Eight- 
dorsal  Left-lumbar  Scoliosis 
showing  luoliuation  of  the 
Trunk  to  the  Bight. 
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normal  antero  -  posterior  curves  are  diminished  or  even 
reversed. 

■  To  recapitulate  the  chief  features  presented  by  this  typical 
skeleton  we  recall  two  essential  features. 

1.  The  two  principal  lateral  curves  :  the  dorsal  convex 
to  the  right,  the  lumbar  convex  to  the  left.  This  is  termed 
inflexion  of  the  spme. 

1 


Pig.  249. 

Tliree  dorsal  vertcl)r!E  from  tlie  apex  nf  the  dorsal  curve.  Tlie  transverse  niid 
articular  processes  are  larger  and  tlie  vertebral  bodies  are  niueli  deeper  on 
tlic  convex  than  on  the.  concave  side.  1,  2,  transverse  jirocesses  ;  3,  articular 
processes  ankylosed  together ;  4,  bridge  of  bone  joining  the  vertebral 
Ixidie.s  ;  5,  head  of  a  rib  ankylosed  to  the  vertebra;.  From  an  old  person 
who  liad  suffered  from  rheumatoid  arthritis. 

2.  RotfUion  of  such  a  nature  that  the  anterior  part  of  the 
vcrtebne  is  turned  towards  the  convexity  of  the  curves  and 
also,  but  to  a  less  extent,  their  posterior  parts  are  turned 
towards  the  concavity  of  the  curve.  This  is  termed  torsion 
of  the  .spine. 

The  points  at  which  one  curve  passes  into  another  have 
been  named  "  points  of  interference."  The  vertebra  that 
forms  the  apex  of  a  curve  has  been  termed  the  wedge-vertebra 
because  it  tends  to  a.ssumc  a  more  marked  wedge-shape,  e.g. 
tin;  middle  of  the  three  vertebi-fu  shown  in  Fig.  249. 

The  body  <)\'  tlie  vertel)ra  which   is  situated  at  a  ]ioint 
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of  interference  is  twisted  spirally.  The  remaining  vertebrte 
approach  a  wedge-shape,  which  is  the  more  pronomaced 
the  nearer  they  are  situated  to  the  apical  vertebra. 
Examined  singly,  the  vertebrae  are  seen  to  present  a 
marked  asymmetry,  which  is  not  only  lateral  but  of  a 
complicated  nature,  affecting  the  body,  arch  and  processes 
(Fig.  249). 

The  internal  structure  of  the  vertebriB  is  also  dis- 
turbed, as  Nicoladoni  first  showed.    This  is  most  evident 


Fig.  250. — Diagium  sliowiug  Section  of  the  Thorax  in  Eiglit-tlorsal- 
convex  Scoliosis. 


in  the  cross-vertebra;,  in  which,  instead  of  the  strongest 
trabeculte  standing  vertically  to  the  upper  and  lower 
surfaces  of  the  bodies  of  the  vertebra;,  they  pass  obliquely, 
sometimes  at  an  angle  of  45°,  from  one  surface  to  the 
other.  As  in  deformed  long  bones,  the  tissue  is  denser  on 
the  concave  than  on  the  convex  side. 

Not  only  the  spine  but  the  whole  of  the  thoracic 
skeleton  is  deformed  in  dorsal  scohosis.  This  is  shown 
diagrammatically  in  Fig.  250.  The  sternum  is  displaced 
towards  the  concavity  of  the  dorsal  curve. 

In  cases  that  date  from  early  life,  especially  in 
rachitic  cases,  the  pelvis  becomes  distorted  in  a  manner 
that  recalls  the  deformity  of  the  vertebrae  themselves. 
The  half  of  the  pelvis  on  the  side  of  the  lumbar  con- 
cavity   is    lower    tban    that   on   the   opposite  side,  and 
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from  the  pressure  of  the  head  of  the  femur  the  pelvic 
cavity  on  the  Icatter  side  is  narrowed.  The  thoracic  and; 
to  a  less  extent,  the  abdominal  viscera  are  disturbed  in 
their  relations.  The  lung  on  the  side  of  the  dorsal  con- 
vexity is  compressed  and  flattened,  and  the  heart  is 
displaced  towards  the  concavity  of  the  dorsal  curve  and 
sometimes  shows  hypertrophy  of  the  right  side. 

In  severe  cases  the  intercostal  nerves  are  subjected  to 
more  or  less  pressure  on  the  concave  side,  giving  rise  to 
neuralgia-Hke  pain.  This,  however,  is  more  marked  in 
rheumatoid  cases. 

The  spinal  muscles  of  both  sides  of  the  body  have 
been  found  by  Adams  and  others  to  be  in  an  atrophic 
state  in  advanced  scoliosis. 

The    Causation   of   Scoliosis.— Predisposing  Causes.— 
The  mode  of  origin  m  different  cases  of  scoliosis  is  not 
always  the  same   and  a  survey  of  the  different  theories 
of  the  ffitiology   of  scohosis   is   one   of   the    most  per- 
plexing  of  pathological   studies.    A   great   part   of  the 
obscurity    that    exists    is    due    to    the   fact    that  most 
observers  have  treated  the  problem  as  a  purely  mechanical 
one,  whereas,  in  a  majority   of  cases,   there  is  a  patho- 
logical weakenmg  of  the  spine  that  determines  the  onset 
of  defoi-mity  ;  the  pathological  aspect  of  the  matter  beino- 
the  more  unportant,  it  may  be  considered  first.  ^ 
Morbid  curvatures  of  the  spine  may  be  regarded  as 
the  converse  of  flat-foot.    In  the  latter  condition  a  series 
of    cuboidal  articulated    bones   normally    form    an  arch 
which,  in  conditions   of  muscular   weakness  or  softening 
of  ligament   and   bone,  as   in  rickets    or  osteo-arthritis 
becomes  straightened  out,  yielding  to  pressure  applied  at 
Its  highest  part:   under   similar    conditions,    in  lateral 
ciin'aturc,  a  jointed  column  becomes  abnormally  sinuous 
from  Its  yielding  to  the  weight  of  the  head  and  upper 
part  of  the  body.    We  may  recall  the  conditions  that 
have  been  discussed  in   the  consideration   of  the  orimn 
ot  genu  valgum  (p.  226). 

During  the  period  of  growth  any  posture  assumed  too 
freqiiontly  and  persisted  in  too  long  is  capal,]o  of  (;ausin- 
deformity  even    in    healthy   parts.     Young    and  healthy 
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individuals  are  hardly  likely  to  remain  voluntarily  in  one 
position  for  a  sufficient  length  of  time  for  deformity  to 
arise;  but  if  the  resisting  power  of  the  bones  or  ligaments 
or  both  is  diminished,  or  if  the  strength  of  the  muscles 
is  impaired,  then,  in  a  long,  unstable,  jointed  column,  like 
the  spine,  deformity  is  easily  produced.  Thus,  in  too- 
rapidly  growing  children,  and  in  those  suffering  from 
rickets  or  rheumatoid  arthritis,  obliquity  of  the  pelvis  in 
standing,  and  oblique  and  tAvisted  postures  in  sitting, 
readily  determine  scoliosis. 

Rickets. — In  rickets,  besides  the  abnormal  softness  of 
the  bodies  and  arches  of  the  vertebraa  and  the  presence 
of  a  more  or  less  thick  layer  of  osteoid  tissue  at  each 
epiphyseal  region,  there  is  frequently  nasal  obstruction  from 
adenoids,  or  respiratory  impediment  from  bronchitis,  which 
not  only  help  to  produce  pigeon  breast  and  other  defornnties 
of  the  fi-ont  and  sides  of  the  chest,  but  may  also  help  to 
cause  distortion  of  the  spine,  which  is  the  main  stem  of 
the  thorax. 

The  question  naturally  arises  whether  there  is  present 
in  scohosis  of  adolescence  some  change  in  the  bones, 
similar  in  character  to  that  seen  in  the  case  of  genu 
valgum.  My  own  opinion  is  that  such  is  generally  the 
case.  Experience  has  led  me  to  beheve  that  the  cases 
of  scoliosis  commencing  in  early  childhood  and  directly 
attributable  to  rickets  are  far  more  numerous  than  most 
authors  appear  to  think.  Although  in  the  more  severe 
grades  of  rickets  extreme  distortion  may  ensue,  and  so 
lead  the  observer  to  conclude  that  rachitic  scoliosis  is 
something  essentially  different  from  the  scoliosis  of 
adolescence,  yet  if  a  large  number  of  cases  are  carcfidl3| 
observed,  it  will  be  found  that  in  the  slighter  grades  ot 
rickets  the  resulting  scoliosis  conforms  to  the  regular 
type  described  above  ;  and  further,  that  the  more  closely 
the  evidence  of  the  date  of  the  deformity  is  inquired 
into  the  earlier  will  this  be  found  to  be,  so  that  the 
cases  of  scoliosis  first  observed  in  infancy  and  those  hrst 
noticed  at  puberty  arc  connected  together  by  other  cases 
arising  at  any  age  between  one  and  lifteen  years. 

Even  among  the  children  of  the  upper  classes  a  case 
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of  julolescent  scoliosis,  if  c;irofull_y  examined,  will  frequently 
show  traces  of  rickets  in  infancy  by  the  presence  of 
slight  tibial  and  other  deformities.  This,  together  with 
the  general  condition-  of  the  patient,  has  often  led  me 
to  the  conclusion  that  in  many  such  cases  there  is  a 
recrudescence  of  rickets  during  adolescence.  In  other  words, 
such  cases  of  scoliosis  are  due  as  much  to  the  softening 
of  bones  and  ligaments  as  to  muscular  weakness  and 
mequalities  in  the  lower  limbs.  In  this  connection  the 
case  referred  to  on  p.  29  may  be  recalled. 

Rlteumatoicl  arthritis  is  also  a  frequent  determining 
factor  in  the  production  of  scoliosis.  Not  a  few  of  these 
cases  begin  in  childhood  and  adolescence,  though  in  many 
cases  of  this  kind  the  patient  is  not  brought  to  the  sur- 
geon before  middle  age. 

Infantile  paralysis,  so  common  a  cause  of  deformity 
m  the  extremities,  is  also  responsible  for  lateral  curvature 
in  a  relatively  small  proportion  of  cases.  The  affected 
muscles  may  be  either  those  of  the  abdomen  or  those 
of  the  back.  In  either  instance  the  convexity  of  the  curve 
is  formed  towards  the  paralysed  side.  V.  Lesser  found 
that  in  animals  section  of  one  phrenic  nerve  produced 
scoliosis. 

The  Hereditary  Character  of  Scoliosis.— All  who  have 
to  deal  with  many  cases  of  scoliosis  will  have  observed 
families  in  which  several  members  are  affected,  and  in 
which  the  deformity  occm's  in  different  generations. 
Excepting  rare  cases  in  which  the  deformity  depends  on 
some  inherited  pecuharity,  such  as  a  half-vertebra,  it  is 
not  difficult  to  arrive  at  a  conclusion  as  to  the  nature 
of  this  hereditary  trait.  It  is  experienced  in  families,  the 
inerribers  of  which  are  t;ill  and  slim,  din-ing  the  period 
of  rapid  growth,  and  sometimes  there  is  in  the  family  a 
tendency  to  rickets  or  to  rheumatoid  arthritis,  affections 
which  dimini.sh  the  resisting  power  of  the  skeleton.  Thus 
the  hereditary  character  of  the  deformity  is  nothing  more 
than  a  common  lack  of  stability  in  the  spinal  column 
during  adolescence.  It  will  be  noticed  that  where  several 
sisters  are  niYccUu],  the  direction  of  th(!  dcvijition  is  often 
reversed  in  \]ir  different  individujils. 
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It  has  frequently  been  asserted  that  the  commonest 
form  of  scoliosis  is  a  pathological  increase  of  a  normal 
physiological  dorsal  convexity  to  the  right.  As  Lorenz 
has  pointed  out,  this  view  does  not  explain  the  very 
common  primary  lumbar  curves,  nor,  again,  can  it  be 
said  to  be  established  on  anatomical  grounds ;  for  the 
appearance  of  a  right-dorsal-convex  curve  was  observed  by 
Lorenz*  in  seven  out  of  fifty  cadavera,  and  on  investiga- 
tion in  these  the  appearance  proved  to  be  due  not  to 
any  real  lateral  curve  of  the  spine,  but  to  a  slight 
flattening  of  the  left  sides  of  the  bodies  of  some  of  the 
dorsal  vertebrse  attributable  to  the  pressure  of  the  aorta. 
There  Avas  also  slight  deviation  of  the  dorsal  spmes  to 
the  right,  a  deviation  that  did  not  form  part  of  any 
general  asymmetry  of  the  vertebra3  such  as  is  seen  in  true 
scohosis,  but  Avas  attributable  to  the  scapular  muscles 
having  been  used  more  upon  the  right  side  than  upon 
the  left. 

The  Exciting  Cause  of  Scoliosis.— It  is  now  generally 
conceded  that  the  exciting  cause  of  scoliosis  is  pressure. 

In  the  erect  posture  of  the  body,  whether  in  sitting  or  in 
standing,  the  weight  of  the  head  and  succeeding  parts  of  the 
trunk  as  well  as  of  the  upper  limbs  is  transmitted  through  the 
spinal  column  to  the  femora.  The  load  upon  each  segment 
of  the  spine  increases  from  above  doAvnwards.  Normal 
individuals  by  instinctively  changing  their  posture  as  one  or 
other  set  of  muscles  become  fatigued,  and  lying  down  when 
fatigue  is  felt  in  the  whole  of  the  muscles,  ligaments,  joints, 
and  bones  concerned  in  maintaining  the  erect  position, 
manage  unconsciously  to  guide  the  growth  of  the  skeleton  in 
normal  directions.  When,  however,  by  reason  of  occupation, 
or  of  some  deformity  such  as  a  short  leg  or  a  contracted 
hip,  the  patient  is  constrained  to  stand  with  the  pelvis  tilted 
either  to  one  side  or  both,  laterally  and  anteriorly,  the  spine  is 
necessarily  maintained  in  a  bent  position  in  standing,  and  m 
some  cases  also  in  sitting.  .  . 

As  instances  of  the  latter  may  be  adduced— (1)  the  vicious 
"  writing  posture "  necessitated  by  many  badly  constructed 
school  seats  and  desks ;  and  (2)  a  case  of  ankylosis  of  the  hip. 

*  Quoted  by  Holl'a. 
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After  a  time  the  child  becomes  unconscious  of  his  twisted 
position,  and  thus  remams  in  this  position  for  sufficiently  long 
periods  for  the  posture  to  become  fixed  by  structural  changes 
in  nniscles,  ligaments  and  bones. 

Experimental  Invedigations. — Judson  regards  rotation 
as  the  result  of  the  posterior  parts  of  the  vertebrtB  being  more 
iixed  than  the  anterior  parts,  and  devised  an  experiment  in 
which  a  spinal  column  is  arranged  in  a  rectangular  frame,  the 
spinous  processes  being  attached  by  elastic  cords  to  the  sides 
of  the  fi-amework.  A  brass  rod  is  passed  through  the  spinal 
canal,  and  is  of  such  a  form  that  when  pressure  is  made  on  a 
knob  at  its  upper  extremity,  the  rod  bends  laterally,  in  a 
single  curve  when  no  resistance  is  offered,  and  in  a  double 
curve  when  the  central  part  of  the  column  is  checked  by  a 
lateral  attachment.  In  either  case  the  bodies  of  the  vertebrae 
rotate  as  in  scoliosis  towards  the  convexity  of  the  lateral 
curves. 

Rogers-Harrison,*  in  1842,  anticipated  Judson's  view  in  a 
work  on  spinal  deformities. 

Bradford  and  Lovett  by  a  carefully  planned  series  of 
experiments  have  shown  that  vertical  pressure  is  capable  of 
producing  rotation  with  lateral  curvature  of  the  spine  in  the 
cadaver. 

German  surgeons  have  directed  special  attention  to  the 
writing  postures  of  school-children.  Schenkf  by  means  of 
apparatus  has  studied  the  posture  in  two  hundred  children. 
He  finds  that  the  common  position  is  that  in  which  the 
paper  is  to  the  right  of  the  writer,  and  the  lines  are  directed 
from  the  left  obliquely  to  the  right  and  upwards.  The 
writer's  left  forearm  is  placed  on  the  table  and  his  trunk  is 
inclined  to  the  right,  so  that  there  is  a  single  dorso-lunibar 
curve  to  the  left.  One  hundred  and  sixty  out  of  the  two 
hundred  assumed  this  attitude. 

A  more  dangerous  posture  is  that  in  whicli  tlie  scholar 
inclines  the  upper  part  of  the  trunk  to  the  riglit,  but  twists  it 
to  the  left  in  order  to  relieve  the  writing  arm  fi'om  ])russure. 
This  postiu-c  is  that  of  habitual  scoliosis.  Thirty-four  assumed 
this  attitude;  in  six  only  there  was  no  twist  of  the  body,  and 

•  Quotcfl  by  Xoblo  HTriith,  "  fJurvatiircs  of  tho  Spine,"  IJrd  ud.,  p.  61. 
fHchenk,  "  Ziir  /Ktiology  dor  ScoliosiH,"  Berlin,  1885. 
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in  but  tliirty-four  was  the  transverse  axis  of  the  body  parallel 
with  the  edge  of  the  desk. 

It  is  to  be  remembered  that  in  a  school-room,  where  all  the 
children  are  nearly  equally  badly  off'  as  regards  seats,  desks, 
and  light,  only  a  small  percentage  of  them  bccouic  scoliotic. 
The  underlying  predisposing  cause  is  a  pathological  one : 
anasmia,  rickets,  etc.  Hence  if  the  general  health  of  school- 
children is  carefully  watched,  and  they  are  kept  away  fi-om 
school  when  unfit  for  work,  scoliosis  will  become  rare.  At  the 
same  time  every  care  should  be  exercised  in  the  lighting  and 
fitting  of  school-rooms. 

Symptoms. — The  general  symptoms  are  those  of  the  pre- 
disposing condition,  whether  weakness  from  rapid  growth, 
anaemia,  rickets,  osteo-arthritis,  rapid  respirations  and  pulse 
from  the  altered  conditions  of  the  thoracic  vertebra3.  V.  Lesser 
has  described  one  form  of  respiration  m  scoliotics  as  chorea 
respiratoria. 

Locally  there  is  usually  pain  or  a  sense  of  weakness  in  the 
back.  The  pain  is  most  frequently  referred  to  the  lower 
dorsal  region.  There  is  often  hyperidi-osis  in  the  skin  over  the 
spinous  processes,  and  this  may  be  accompanied  by  more  or 
less  venous  telangiectasis  and  overgrowth  of  hair.  The  onset 
of  deformity  shows  itself  in  different  ways;  sometimes  the 
elevation  of  a  shoulder,  sometimes  the  projection  of  a  hip. 
When  a  normal  person  stands  or  sits  with  the  arms  hanging 
down,  between  the  arm  and  the  side  is  a  triangle  with 
its  apex  directed  mwards.  In  normal  conditions  these 
"waist-triangles"  are  equal  in  size,  in  scoliosis  they  are 
imequal. 

The  Various  Types  of  Scoliosis.— In  some  cases  of  Lateral 
civvature  the  deformity  can  be  observed  to  begin  in  one 
or  other  part  of  the  spine,  and  hence  cases  have  been 
classified  as  primary  dorsal  and  primary  lumbar,  accordmg 
to  the  region  of  the  spine  first  affected.  For  instance,  m 
a  young  lady  aged  twelve  years,  shown  in  Fig.  256,  the  only 
part  of  the  spine  rigidly  aff^ected  as  proved  by  a  radiograph 
was  the  cervico-dorsal  region.  The  detcruiining  cause  m  this 
case  was  the  shortness  of  the  left  leg,  which  measured  |-mch 
less  than  the  right.  In  such  a  case  a  secondary  lumbal- 
curve  would  be  likely  to  develop  in  the  opposite  direction 
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to  the  primaiy  curve.  In  total  scoliosis  the  whole  spine  is 
implicated  in  the  single  primary  curve. 

Primary  Right-convex  Dorsal  Scoliosia  (Fig.  251). — In  this 


Fig.  251  .—Back  View  of  a  Fig.  252.  — Frout  View  of  a  Mau, 

man,  aged  twenty,  with  aged,    twenty,  with  severe 

severe  liight-dorsal  Left-  Right  -  dorsal  Left  -  lumhar 

lumbar  Scoliosis.  Scoliosis  {kcc  Fig  251). 


form,  on  inspecting  the  back,  though  the  line  of  the  spinous  pro- 
cesses inay  be  unchanged,  the  ribs  are  seen  to  be  more  sharply 
bent  than  normal  near  their  angles  on  theriglit  side,  and  those 
on  the  left  slightly  flattened;  the  right  sboulder-blade  is  more 
prominent  than  the  left.  The  latter  is  sunken,  its  lower 
angle  is  turned  towards  tlio  sjjinous  processes,  and  has  ;i 
fold  of  the  soft  parts  pa.ssing  out  from  its  lower  angle  (see 
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Fig.  242).  The  posterior  border  and  lower  angle  of  the 
right  scapula  are  promment,  because  the  fore  pai't  of 
the  shoulder  is  carried  forwards  with  the  bending  of  the 
ribs.  The  inner  border  of  the  right  shoulder-blade  is 
usually  farther  from  the  line  of  spines  than  that  of  the  left^ 
which  gives  the  right  half  of  the  thorax  the  appearance  of 
being  wider  than  the  left.  In  the  later  stages  the  deviation  of 
the  spines  to  the  right  becomes  marked  and  the  left  breast 
and  left  side  of  the  chest  become  promment.  At  the  same 
time  the  lumbar  spine  becomes  curved  with  a  convexity  to 
the  left,  causing  the  left  hip  to  project,  and  the  rotation  of  the 
lumbar  vertebrre  causes  the  erector  spinaa  of  that  side  to 
project  as  a  sausage-shaped  swelling.  The  cervical  spine  also 
iDecomes  secondarily  curved  with  a  convexity  to  the  left. 
Thus  a  Avry-neck  completes  the  distortion.  The  spme  is 
necessarily  shortened  by  reason  of  its  twisted  shape,  and  the 
whole  of  the  patient's  trunk  assumes  a  shortened  form. 
Finally,  the  whole  trunk  is  inclined  to  the  right  (Fig.  252). 

Primary  left-convex  dorsal  scoliosis  is  the  converse  of 
the  foregoing,  and,  as  Hoffa  expresses  it,  the  "  mirror-picture  " 
of  a  case  of  primary  right-convex  dorsal  scohosis  represents  a 
left-dorsal  case. 

Primary  Left-convex  Lumbar  Scoliosis. — The  first  sign 
is  a  displacement  of  the  trunk  to  the  left  side  of  the  pelvis. 
This  is  more  marked  when  the  patient  stands  up.  The  left 
waist-triangle  becomes  smaller,  its  apical  angle  more  and 
more  obtuse,  until  in  marked  cases  it  disappears.  The  right 
waist-triangle  is  enlarged,  its  apical  angle  becoming  more 
acute  and  a  shadow  or  a  fold  in  the  skin  may  prolong  it 
towards  the  spinous  processes  of  the  vertebrae. 

The  left  hip  appears  to  have  become  smaller  in  size.  When 
the  patient  stoops  forward,  a  vertical  muscular  projection,  the 
longissimus  dorsi  appears  on  the  left  side  of  the  lumbar  spine 
— pushed  back  by  the  tranverse  processes. 

The  lumbar  curve  very  olten  includes  the  lower  dorsal 
vertebra3. 

In  the  earlier  stages  the  spine  above  the  tenth  dorsal 
vertebne  shows  no  deviation,  later  a  secondary  right-convex 
dorsal  scohosis  develops. 

Even  in  old  cases  of  primary  left-lumbar  scohosis,  the  left 
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waist-triangle  as  described  above  is  obliterated,  whilst  in 
prnnary  right-dorsal-convex  cases  it  is,  at  most,  converted 
to  a  iialt-nioon  shape. 

PrmarT/  risrAi-cou.;ea;  lurrihar  scoliosis  is  the  converse 
or  the  loregonig. 

_    Total  Left-convex  Scoliosis. -The  spinal  column  forms  a 
smgle  curve   to   the   left  {see 
Fig.  253). 

The  second  lumbar  vertebra 
as  a  rule  becomes  the  apex- 
vertebra.  The  trunk  is  pushed 
to  the  left,  the  arm  stands  a 
little  out  from  the  body,  so  that 
the  left  waist-triangle  is  elon- 
gated. 

Total  right-convex  scoliosis 
is  the  converse  of  the  foregoing. 

Irregular  Forms.—A.  local- 
ised lateral  deviation  united  to 
thi-ee  or  more  of  the  spines,  and 
accompanied  by  more   or  less 
pain,  must  always  be  held  as 
suspicious  of  tubercular  disease. 
In  osteo-arthritis  locaHsed  devia- 
tions which  do  not  conform  to 
any    of    the  above-mentioned 
types    are    not  infrequently 
observed. 

Diagnosis.  — It    is    in  the 
earlier  stages  of  the  deformity  that  diagnosis  is  of  most 
nnportance,  and  it  is  certainly  essential  that  every  practi- 
tioner should  be  familiar  with  the  earliest  indications  of 
ttiis  deformity. 

The  Method  of  Bxami/aation.—ThG  general  arrangements 
descnberl  above  (p.  330)  arc  to  be  observed.  The  patient 
should  sit  with  the  back  to  a  window  on  a  level  table 
or  stool,  and  the  arms  shc.uld  hang  freely  from  the  shoulder 
A  vertical  lino  of  wall  and  a  horizontal  one  of  wainscot  or 
dado  will,  as  Barwell  has  observed,  assist  the  eye. 

A  rough   outline  .sketch    will   serve   to  show  obvious 


Fig.  253.— Back  of  a  Girl,  aged 
thirteen  years,  showing  total 
Left-convex  Scoliosis. 
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differences  in  the  position  of  the  scapulte  and  in  the  form 
of  the  triangles  betAvecn  the  arms  and  the  sides.  Only  rarely, 
when  necessary,  need  the  front  of  the  trunk  be  inspected. 
After  examination  in  the  sitting  position  the  patient  should 
be  examined  standing  with  the  heels  together  and  the  weight 
borne  equally  on  the  two  feet. 

The  amount  of  dorsal  rotation  is  best  seen  when  the 
patient  stoops  Avith  the  arms  hanging  loosely  and  the  knees 


Fig.  254.— Tracings  of  the  Coutom-  of  the  Back  in  a  case  of  Bight-dorsal 

,  Left-lumbar  Scoliosis. 

The  arro\ys  mark  the  position  of  the  spinous  processes  and  the  crosses  that  of 
the  angles  of  the  scapute. 

kept  extended,  and  may  be  recorded  by  moulding  a  strip 
of  lead  or  tin  transversely  to  the  back  at  the  level  of  the 
angles  of  the  scapuhe,  the  position  of  the  latter  and  of 
the  spine  being  marked  on  the  strip  before  it  is  removed. 
The  curve  thus  obtained  can  be  transferred  to  paper  by 
tracing  with  a  pencil  along  the  inner  surface  of  the  upper 
edge  of  the  metal.  Tracings  of  the  kind  are  shown  in  Fig.  254. 
A  similar  tracing,  taken  between  the  twelfth  ribs  and  the 
iliac  crests,  may  be  used  to  record  the  lumbar  rotation 
(Roth).  Photographs  alone  do  not  give  a  complete  record, 
but  they  serve  to  check  the  graphic  notes  made  m  the 
sketch.  A  full  back  view  of  the  trunk  should  be  photo- 
graphed, first  in  the  sitting  and  second  in  the  standing 
position.  In  a  case  of .  right-dorsal  curve  the  right  side  ot 
the  chest  is  flattened,  whilst  the  left  side  is  prominent,  as 
shown  in  Fig.  252. 
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W'ith  a  view  to  prognosis  the  degree  of  resistance  to 
n.umml  correction  otiered  by  the  spine  should  be  noted 

Ihe  degree  of  mclination  of  the  trunk  may  bo  measured 
byhxmg  a  phnnb-hne  to  the  vertebra  prominens  by  strappmg, 


Fig.  -^'5-5.-Eadiogi-aphfromacaseofSconosi.s.    {Co^eter  and  80 .y        "  - 

The  last  feature  to  be  recorded  is  the  line  of  snJnnn 

c  pat.ont  should  be  n.ade  to  stand  in  onlj  to  see  whetl  e; 
there  ,s  any  increase  or  diminution  as  corn,)ared  with  In 
observed  m  the  sitting  posture.    If  one  leg  is  horter  tl  , 
"thor,  or  ,r  the  pelvis  is  held  obliquely  for  any  r^^ 
-I)  be  a  certain  amount  of  additional  clefonrdiT 

n  addition  to  tbo  photographs,  T  usually  buve  a  ndio.r,...ni, 
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luetliod  is  nowhere  greater  than  in  scohosis,  and  it  aifords 
us  a  good  means  of  recording  the  exact  amount  of  deformity 
that  is  present  and  hence  renders  unnecessary  elaborate  means 
of  measurement  (see  Fig.  255,  reproduced  by  permission  from 
a  case  under  the  care  of  Dr.  W.  S.  Colman). 

Scoiiosiomefers.  —  Many  attempts  have  been  made  to 
furnish  a  means  of  recording  accurately  the  amount  of 
scoliosis  present  at  any  time.  The  nearer  these  approach  to 
correctness  the  more  complicated  they  become.  With 
sketches,  the  metal  band,  good  radiographs,  and  photo- 
oraphs,  taken  at  the  same  place  and  under  similar  con- 
ditions, a  sufficiently  correct  idea  of  the  progress  of  a  case 
can  be  formed. 

Course  and  Diagnosis.— Giises  which  in  my  experience 
offer  most  difficulty  of  diagnosis  are  those  in  which  what 
may  be  termed  intermittent  scoliosis  occurs.  At  one  visit 
the  patient  may  be  found  to  present,  lateral  deviation,  rotation 
and  inclination  of  the  trunk;  the  next  day,  perhaps,  the  same 
patient  may  be  carefuUy  examined,  and  no  trace  of  scohosis 
be  found  This  condition  is  observed  chiefly  m  adolescents 
with  long  weak  backs.  In  other  cases,  though  the  deformity 
is  always  present  when  the  patient  is  in  the  erect  position,  it 
disappears  when  the  patient  hes  down  or  makes  a  volun- 
tary effort  to  straighten  the  back ;  it  has  been  termed  a 
lateral  deviation  of  the  spine  (Fisher). 

In  most  cases  of  flat-foot  and  genu  valgum  a  corresponding 
stao-e  is  to  be  recognised  and  is  looked  on  as  the/rsi  stage  oi 
these  deformities.  So  in  scoliosis  it  is  questionable  whether 
the  use  of  a  separate  term  for  the  first  stage  does  more  than 
confuse  the  student.  The  second  stage  or  stage  of  development 
is  characterised  by  the  apppearance  of  an  increasing  amoun 
of  fixed  deformity  that  does  not  disapjxvar  wucn  the  pxt  nt 
hes  down,  and  when  the  dorsal  part  of  the  spine  is  aficctcd 
this  fixed  part  of  the  deformity  usually  becomes  moi-e  eviden 
L  the  flexed  positfon  of  the  dorsal  spine.  The  last  stage  ca 
Ttc  ae  of  arrest  (Bradford  and  Lovett)  is  that  in  which  the 
Srily  ceases  \o  increase  and  in  which  adaptive  changes 
occur  in  the  bones.  The  age  of  onset  and  the  duration  ol 
the  various  stages  vary  in  different  cases.  In  an  average 
a  e  a     first  s  age  occurs  in  childhood,  the  second  stage 
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extends  from  puberty  to  the  cessation  of  growth,  and  the 
stage  of  arrest  occurs  about  the  age  of  twenty-five  years. 
The  Avhole  three  stages  may,  however,  be  confined  to  the 
space  of  a  few  inonths. 

Tuberculosis  of  the  s'pine,  both  in  the  early  and  late  stages, 
may  cause  a  localised  lateral  devia- 
tion of  the  spine  ;  but  the  localised 
nature  of  the  deviation  and  other 
symptoms  will  serve  to  distinguish 
this  condition  from  scoliosis. 

Rigidity,  one  of  the  most  im- 
portant signs  of  tubercular  disease  is 
present  in  the  later  stages  of  scoliosis. 

If  all  the  points  in  the  method 
of  examination  described  above  are 
carefully  studied,  angular  curvature, 
even  in  a  slight  degree,  Avill  readily 
be  recognised.  It  must  always  be 
borne  in  mind,  however,  that  in 
the  lumbar  region  one  or  more 
prominent  spines  are  fi-equently 
observed  in  scoliosis. 

By  the  time  that  the  mother,  the 
nurse,  or  the  dressmaker  has  noticed 
an  "  outgi-owing  "  shoulder  or  hip,  or 
some  peculiarity  of  carriage,  the 
deformity  is  generally  well  advanced. 

In  severe  cases  it  might  be  thought  that  there  Avould 
be  little  difficulty  in  recognising  the  condition  at  a  glance, 
yet  the  prominent  vertebrae  in  high  dorsal  curves  have 
been  mistaken  for  tiunours  in  the  supra-clavicular  fossa ;  pro- 
minent lumbar  curves  have  also  been  mistaken  for  growths. 
Adams'*^  has  recorded  a  case  in  Avhich  the  limibar  muscular 
prominence  was  mistaken  for  an  abscess  by  several  experienced 
surgeons.  I  have  known  surgeons  of  experience,  misled  by 
the  proiriinence  of  one  hip,  to  ascribe  the  deformity  to  some 
abnormality  of  the  hip-joint.  A  little  clinical  experience  and 
study  of  scoliosis  will,  however,  be  sufficient  to  prevent  mis- 
takes in  pronoimced  cases.    It  is  in  the  earlier  stages  of  the 

*  William  Adams,  "  Lectures  on  Curvature  of  tlio  Spine,"  2nd  ed.,  p,  20i. 


Fig.  256.— Back  of  a  Girl, 
aged  twelve  years,  show- 
ing primary  Left- convex 
Cervico -dorsal  Curve. 
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deformity  that  diagnosis  is  of  the  greatest  importance.  The 
average  appearance  of  a  case  of  moderate  degree,  that  most 
usually  seen  at  a  first  visit,  is  shown  in  Fig.  242. 

Prognosis. — Scoliosis,  when  once  established,  is  never 
spontaneously  cured,  or  even  dimmishcd.  The  progress  of 
the  deformity  is,  however,  not  infrequently  arrested  by 
improvement  in  the  general  health  of  the  patient.  If  such 
arrest  occurs  before  much  distortion  has  been  produced, 
only  a  slight  deformity,  recognised  chiefly  by  the  tailor  or 
dressmaker,  will  remain  and  will  possibly  give  no  farther 
trovdile.  But  in  a  certain  proportion  of  cases,  after  remaining 
stationary  for  many  years,  the  deformity  again  begins  to 
increase,  omng  to  the  development  of  rheumatoid  arthritis, 
or  some  other  disturbance  of  nutrition. 

Unfortunately  we  cannot  rely  upon  an  early  arrest  of  the 
deformit}^  in  any  given  case,  for  in  many  instances  the  disease 
increases  steadily  until  a  shocking  deformity  is  produced. 
Nor  are  the  disabilities  experienced  by  those  who  suffer 
from  severe  scoliosis  due  merely  to  altered  personal  appear- 
ance. The  alteration  caused  in  the  position  of  the  heart  and 
lungs  produces  considerable  dyspnosa.  Neuralgic  pain  in  the 
spine  is  not  uncommonly  complained  of,  especially  where 
rheumatoid  arthritis  is  present. 

A  slight  lumbar  curve  in  a  young  child,  if  left  untreated, 
may  increase  in  severity  so  that  the  patient's  capacity  for 
walking  and  movement  is  greatly  diminished. 

B.  Roth*  states  that  in  every  case  of  scoliosis  a  certain 
posture  can  be  found  in  which  the  deformity  is  reduced 
to  a  minimum.  This  posture,  he  says,  gives  the  "  key-note  " 
in  prognosis,  being  an  indication  of  the  amount  of  correction 
possible.  A  recent  writer,  P.  G.  Lewis,  says  on  this  point, 
"Taking  the  most  common  key-note  position,  namely,  that 
with  the  left  arm  up  by  the  side  of  the  head,  and  the  right 
out  at  right  angles  with  the  body,  one  cannot  but  wonder 
where  the  key-note  is.  The  appearance  of  deformity  is 
thus  removed,  chiefly  by  putting  the  lower  part  of  the 
trapezius  and  the  upper  part  of  the  latissimus  on  the 
stretch  on  the  left  side."  My  experience  is  in  haruiony 
Avith  this  statement. 

*  v..  KoUi,  Jiril.  JfM.  Juimi.,  (Jet.  9,  18ii7. 
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A  few  practical  points  considered  as  elements  in  prognosis 
may  be  mentioned. — 1.  The  general  type  and  stamina  of  the 
patient  and  of  the  patient's  family.  2.  The  degree  of  de- 
formity present.  3.  The  duration  of  the  deformity.  4.  The 
character  of  the  curves.    3.  The  patient's  age. 

Information  as  to  the  probable  degree  of  correction 
possible  in  any  given  case  is  obtained  by  trying  to  what 
extent  the  deformity  can  be  diminished  by  manual  pressure. 
It  has  been  recently  stated  that  "osseous  deformity  of  the 
vertebr;e,  even  to  the  slightest  extent,  is  to  that  extent 
incurable."  In  judging  of  the  value  to  be  attached  to  this 
statement  it  is  to  be  remembered  that  up  to  the  age  of 
twenty-five  years  the  vertebrte  contain  a  considerable  amount 
of  cartilage,  and  that  up  to  this  age  the  body  of  a  vertebra 
presents  a  structure  comparable  to  that  of  a  long  bone.  In 
describing  the  causation  of  scoliosis  it  was  observed  that 
any  posture  that  entailed  a  lateral  bending  of  the  spine 
would,  if  maintained  too  long,  produce  scoliosis.  This  may 
be  postulated  from  the  known  fact  that  the  growth  of  a 
long  bone  is  readily  influenced  when  one  side  of  the 
epiphyseal  cartilage  is  made  to  bear  more  than  its  share  of 
pressure,  e.g.  in  the  production  and  in  the  cure  of  genu 
valgum.  It  follows  that  if  in  a  young  subject  we  can 
reverse  the  forces  that  act  on  the  spine  in  the  production 
of  a  scoliotic  curve  we  can  cure  bone-deformity  in  the  spine 
as  we  can  in  the  bones  at  the  knee-joint.  By  the  use  of 
effective  apparatus  employed  continuously  the  growth  of 
the  vertebrffi  can  also  be  guided.  If  this  were  not  so  the 
mo.st  fundamental  principles  of  orthopfedic  surgery  would  be 
violated.  The  statement  is,  then,  not  correct  in  so  far  as  it 
applies  to  gi-owing  subjects.  After  the  groAvth  of  the  patient 
has  ceased  and  in  relation  to  certain  methods  of  treatment, 
the  statement  holds  good. 

Treoiment. — The  question,  "  Does  every  case  of  scoliosis 
require  treatment  ? "  may  be  asked.  For  answer  it  is  sufficient 
to  recall  tlie  fact  that  there  are  not  a  few  active  and  even 
athletic  individuals  between  twenty  and  thirty  who  suffer 
from  .scoliosis,  and  in  wliom  tlie  deformity  neither  increases 
nor  interferes  with  the  activity  of  the  person,  the  only 
symptom  of  the  disease  consisting  in  tlie  deformity  and  a 
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quickened  i-espiration.  After  the  growth  of  the  bones  has 
attained  its  full  development,  and  the  epiphyseal  cartilages 
have  disappeared,  a  general  supervision  at  long  intervals  is  all 
that  is  required.  Excessive  exercise,  which  in  the  presence  of 
impeded  respiration  is  likely  to  produce  cardiac  dilatation  or 
hypertrophy,  is  to  be  avoided.  The  onset  of  rheumatoid 
arthritis  is  to  be  watched  for. 

Preventive  Treatment. — In  the  physical  education  of 
children  the  possibility  of  the  occurrence  of  lateral  curvature 
is  to  be  thought  of  By  suitable  diet  and  general  hygiene, 
rickets  and  bone-weakness  in  general  are  to  be  guarded 
against.  Attention  to  dress  is  important.  It  has  been  rightly 
pointed  out  that  the  dress  and  under-garments  should  be  cut 
so  that  they  are  not  tight  across  the  chest  when  the  wearer 
stands  upright  with  the  back  to  a  wall.  During  the  school 
period  ample  and  proper  food  and  exhilarating  general 
exercises  are  to  be  secured.  No  one  who  has  noted  the  effects 
on  recruits  of  the  physical  drill  as  described  in  the  official 
"  infantry  drill "  can  doubt  the  advantage  of  systematic  drill 
upon  the  young.  There  is,  however,  a  caution  to  be  observed. 
Latterly  in  London  it  has  become  fashionable  to  submit  young- 
girls  to  fatiguing  calisthenic  and  dancing  lessons,  lasting  for 
two  hours  with  but  little  intermission.  Such  classes  are 
responsible  for  many  cases  of  deformit)^  On  an  average  half 
an  hour  of  such  exercise  is  sufficient  at  one  time. 

Threatened  Scoliosis. — When  a  tendency  to  scoliosis  is 
detected  special  precautions  are  needed,  e.g.  proper  school 
chairs  and  desks  are  to  be  used ;  and  the  one-sided  exercises 
and  those  which,  like  bicycling,  tend  to  promote  stooping,  are 
to  be  discarded.  Increased  intervals  of  rest  on  a  proper  chair 
or  couch  are  to  be  observed,  and  the  physician  is  responsible 
for  the  correction  of  inequalities  of  the  legs  and  bad  pos- 
tures, also  for  the  correction  of  errors  of  vision  by  suitable 
glasses. 

The  chair  and  desk  for  school  use  recommended  in  some 
text-books  are  defective  in  several  ways.  Their  chief  fault  con- 
sists in  the  presence  of  a  buffer-like  wooden  pad  for  support  of 
the  lumbar  region.  Such  a  pad  must  tend  to  produce  lumbar 
rotation  and  a  faulty  mode  of  sitting  on  the  part  of  the  child. 
To  obviate   this  defect  Mi\  John  Carter  has  constructed, 
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according  to  ni}-  instructions,  the  chair  and  desk  shown  in 
Yw.  257. 

The  Treatment  of  Rickety  Scoliosis. — I  am  so  constantly 
told  by  the  mothers  that  scoliotic  infants  were  crooked  in  the 
back  when  they  were  born,  that  I  cannot  avoid  the  conclusion 
that  a  certain  proportion  of  such  cases  are  of  intra-uterinc 
origin,  and  that  in  such  cases  treatment  should  commence 


Fig.  257.— Chair  and  Desk  for  use  in  the  School-room,  etc. 
he  lieight  of  the  desk  and  that  of  the  footboard  are  adjustable.   The  cliair 
in  .separate  fi'oiii  the  desk,  so  that  botli  eaii  readily  he  cai-riod  from  one 
room  to  another. 


with  life.  The  infant  shoidd  rest  in  Adams's  padded  wicker 
cradle  and  the  pjidfling  m.-iy  be  so  arranged  that  it  tends  to 
con-oct  the  doforniity. 

'ITie  method  of  carrying  an  infant  on  the  left  arm  usual 
witli  irifithers  and  nm-ses  should  be  avoided. 

As  soon  as  the  child  begins  to  sit  up,  a  moulded  leather 
l»ickboard  should  be  substituted  for  the  cradle.  In  rickety 
cbdflreii  of  two  years  and  over  I  Hnd  that  the  best  results  arc 
obtained  by  the  use  of  a  Chance's  splint.  The  splint  nuist  be 
removed  twice  a  day  and  the  Itack  shoidd  bo  well  rubbed  and 
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moulded  by  the  hands.  The  sphnt  should  be  readjusted  from 
l;ime  to  time  as  the  shape  of  the  back  improves.  It  is 
especially  in  rickety  children  that  adenoids  shoidd  be  looked 
for  and  completely  removed.  In  paralytic  scoliosis  the 
only  means  of  diminishing  deformity  lies  in  the  application 
of  a  suitable  support. 

The  Treatment  of  Actual  Scoliosis  in  Adolescence. — The 
measures  at  the  command  of  the  surgeon  fall  into  three 
categories — (1)  correctional  postures  and  exercises  ;  (2)  instru- 
ments ;  (3)  forcible  correction.  Before  describing  these  at 
length  it  may  be  premised  that  the  dietetic,  hygienic  and 
medicinal  treatment  of  the  patient  must  be  carefully  managed 
in  every  case  and,  further,  whatever  the  special  treatment  the 
importance  of  general  gymnastics  as  a  hygienic  factor  has 
been  recognised  in  all  civilised  comitries.  Special  medical 
gymnastics  as  remedial  agents  have  also  been  long  established 
in  orthopDsdic  surgery.  The  measures  most  in  use  at  the 
present  time  for  lateral  curvature  can  be  traced  to  the  system 
evolved  by  P.  H.  Ling  in  Stockholm  between  1805  and  1839 
{see  p.  67). 

Independently  of  Ling,  an  English  surgeon,  J ohn  Shaw,* 
fully  described  the  use  of  physiologically  correct  exercises  in 
the  treatment  of  scoliosis.  He  wrote  :  "  No  single  method  of 
treatment  is  so  effectual  in  counteracting  or  curing  slight  dis- 
tortions of  the  spine  as  properly  regulated  exercises." 

Ling's  system,  which  was  introduced  into  England  by  the 
late  Mr.  Roth,  became  needlessly  comphcated,  but  the  principle 
of  resisted  movements  remains  as  a  valuable  resource  in 
orthopaedic  surgery.  More  recently  G.  Zander  devised  a 
system  by  which  the  gymnast  in  Ling's  system  is  replaced  by 
mechanical  contrivances.  B.  Roth  has  applied  Ling's  system 
to  the  treatment  of  scoliosis.  Of  the  first  series  of  twelve 
exercises  eight  are  performed  with  the  patient  lying  on  the 
back  upon  a  firm  couch,  whilst  the  surgeon  exercises  m  turn 
the  upper  and  lower  limbs;  three  of  the  twelve  exercises  are 
directed  to  increasing  the  power  of  the  spinal  muscles. 
During  most  of  the  exercises  the  patient  is  directed  to  count 
aloud,  with  a  view  to  exercising  the  respiratory  muscles.  An 

*  John  Shaw,  "  Tho  Naliuo  and  tho  Treatment  of  Distortion  of  tlie  Spi.io 
and  Chest,"  1823,  p.  181. 
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interval  of  two  or  throe  minutes  is  allowed  between  the 
various  exercises,  and  during  this  interval  the  patient  rests 
upon  a  special  couch,  the  back  resting  on  an  upholstered 
board  fixed  at  an  angle  of  75^  Later  more  severe  exercises 
are  used.  It  will  be  observed  that  this  system  is  really  a 
combination  of  mechanical  with  gymnastic  treatment;  the 
couch  acts  as  a  splint  to  the  back.  In  Mr.  Roth's  hands  this 
mode  of  treatment  has  had  a  measure  of  success.  The  draw- 
backs are,  however,  considerable.  The  author  candidly 
admits  that  it  is  incapable  of  correcting  fixed  deformity. 
This  is  equivalent  to  the  view  that  scoliosis  in  the  second 
stage  is  incurable.  In  most  cases  of  simple  deformity,  such 
as  knock-knee,  the  bones  are  affected  from  the  beginning; 
and  when  scohosis  is  not  corrected  spontaneously  when 
the  patient  lies  down,  it  may  be  inferred  that  alteration  in 
the  form  of  the  bones  is  also  a  factor  in  producing  this 
deformity.  And  in  such  cases  the  so-called  "treatment 
by  exercises  alone "  may  result  in  improving  the  patient's 
health,  and  so  in  stopping  the  progress  of  the  malady,  but 
not  in  curing  it.  It  is  in  my  opinion  most  certain  that  many 
cases  in  the  earlier  stages  continue  to  grow  worse  after  the 
cour.se  of  treatment  is  discontinued.  In  many  cases  the 
patient,  in  spite  of  diet,  and  medicine,  and  exercises,  remains 
weakly  for  months  or  years  and  then,  besides  regular  exercises, 
instrumental  support  is  needed.  The  amount  of  time  taken  up  by 
daily  exercises  requiring  the  personal  supervision  of  the  surgeon 
renders  the  method  very  costly  and  it  interrupts  schooling. 

On  this  point  John  Shaw  may  again  be  quoted :  "  I 
consider  it,  or  rather  a  similar  but  more  simple  instrument, 
to  be  necessary  to  the  cure  of  lateral  distortion."-^ 

Anyone  who  for  a  number  of  years  has  had  to  treat  many 
cases  of  scoliosis  will  be  able  to  recognise  the  following  groups 
ofcasas: — 

Congenital;  (2)  rachitic;  (3)  adolescent;  (4)  osteo- 
arthritic;  (5)  paralytic;  (6)  hysterical;  and  (7)  cases  duo  to 
ompyjcma  and  other  causes.  Of  these  the  rachitic  and  ostco- 
arthritic  are  a.s.sociated  vvitli  mai'ked  histologicnl  cluuiges  in 
and  softening  of  bone. 

Ca.sc.s  that  arise  in  adolescence  arc,  according  to  Ruj)]irccht, 

•  Loc.  oil.,  ji.  171. 
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with  whom  I  agree,  very  often  due  to  "  rachi  tis  aclolcseontium." 
Some  adolescent  cases  are  also  due  to  osteo-arthritis.  And 
even  when  there  is  some  cause,  such  as  unilateral  genu  valgum 
or  inequality  of  length  in  the  legs,  SAvellings  at  the  epiphyseal 
cartilages  denoting  bone-changes  can  often  be  found  when  the 
deformity  is  developing. 

We  may  ask  how  the  dictum  that  "  If  there  be 
osseous  deformity  of  the  vertebra3  and  ribs,  the  deformity 
is  to  that  extent  includable,"  applies  to  the  case  of  a 
rickety  infant  of  two  or  three  years  of  age  ?  In  such  a 
case  the  vertebra3  are  changed  in  form  in  a  marnier  similar 
to  the  bones  near  the  loiee  in  rachitic  genu  valgum,  a  con- 
dition which  is  readily  curable  by  the  proper  use  of  instru- 
ments. The  spinal  deformity  in  such  cases  can  only  be  cured 
hy  similar  means,  and  it  is  by  denying  to  the  patient  skilled 
instrumental  treatment  in  the  early  period  of  the  deformity 
that  so  many  cases  are  allowed  to  become  incm-able.  The 
same  is  also  true  of  rapidly-growing  children,  of  adolescent 
cases  during  the  continuance  of  "  rachitis  adolescentiimi "  or 
kindred  affections. 

Similarly  an  attempt  to  treat  a  patient  suffering  from 
progressive  scoliosis  due  to  osteo-arthritis  by  gymnastic  exer- 
cises Avould  prove  a  failure  fi-om  the  commencement. 

There  is  one  class  of  case,  the  paralytic,  that  is  due  to 
purely  muscular  defect  and  in  just  these  cases  mechanical 
support  is  imperative.  By  limiting  the  consideration  of  the 
treatment  of  scoHosis  to  the  measures  appropriate  to  cases 
of  old  standing,  the  importance  of  the  recognition  of  the 
deformity  during  its  development,  when  not  only  muscles  but 
bones  and  ligaments  are  often,  nay  usually,  Aveakcned,  is  lost 
sight  of,  and  the  mind  is  taken  away  from  the  necessity  of 
early  diagnosis  and  early  treatment.  I  agree  that  instru- 
ments should  be  dispensed  with  whenever  it  is  possible. 
Many  instruments  are  worse  than  useless  and  the  best  is 
useless  when  wrongly  employed.  Many  patients  bavc  been 
injured  by  the  misuse  of  instruments.  I  have  also  seen  many 
patients  who  have  been  allowed  to  become  permanently  de- 
formed, in  spite  of  a  costly  course  of  treatment,  for  want  of 
the  use  of  a  proper  support  combined  with  other  measures. 

In  bad  cases  the  special  recHning  couch  and  rest  in  tlic 
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horizontal  position  iirc,  in  my  experience,  far  less  effective 
than  a  properly-constructed  and  properly-managed  support 
comhinod  mth  regular  exercises.  It  is  especially  in  fairly 
muscular  youths  that  the  poAver  of  will  and  muscles  to  arrest 
deformity  is  most  effective,  and  the  use  of  even  simple  instru- 
ments is  to  be  avoided  if  possible.  By  the  use  of  simple 
exercises  after  a  few  drills  under  the  supervision  of  the  sur- 
geon, the  need  of  daily  visits  is  avoided,  though  it  is  of  course 
necessary  for  the  surgeon  to  inspect  the  patient  at  regular 
intervals  in  order  to  modify  details  of  treatment.  I  need 
not  describe  at  length  the  exercises  for  the  muscles  of  the 
limbs,  but  I  may  briefly  refer  to  the  chief  of  those  I  employ 
to  exercise  the  muscles  of  the  back  and  abdomen,  and  those 
for  increasing  respiratory  power.  Flat-foot,  if  there  is  any 
tendency  to  it,  should  also  be  treated. 

Tire  following  exercises  it  must  be  borne  in  mind  are 
only  examples  selected  from  a  much  more  extensive  series. 
Each  case  must  be  carefully  considered  before  prescribing 
the  exercises  indicated.  In  each  case  the  exercises  require 
modification  from  time  to  time. 

1.  Extensor  Muscles  of  Neck.- — -Patient  seated  in  an  ordi- 
nary low-backed  chair,  and  an  india-rubber  tube  fixed  at  its 
free  end  to  the  front  of  a  Avebbing  band  Avhich  encircles  the 
head.  Hyper-extension  of  cervical  and  upper  dorsal  spine 
repeated  ten  times. 

2.  Abdominal  and  Ilio-psoas  Muscles: — Patient  lying 
on  the  back  with  the  arms  extended  above  the  head.  The 
body  is  raised  to  the  sitting  posture.    Eej)eat  five  times. 

3.  Erector  Spinca. — Patient  lying  on  the  face,  arms  out 
at  right  angles,  hands  prone.  Patient  supinates  hands,  throws 
the  scapula;  well  back,  raises  the  hands  from  the  floor,  and 
lifts  tbc  trunk.    Repeat  three  times.    (E..  H.  Sayrc). 

4.  Drjrsal  Rotation  and  Respiration. — Patient  seated  as 
in  1.  The  arm  on  the  side  of  the  dorsal  convexity  is  passed  in 
front  of  the  body,  the  other  behind  the  body,  the  hands  hold- 
ing elastic  traction  cords.    Slow,  deeji  respiration.  (JBarwoli). 

5.  HvM'pension  Exercises  on  ike  Horizontal  Bar. — In  I'iglit- 
convex  dorsal  cases  the  left  hand  should  be  higher  tlian  the 
right;  this  is  effected  by  using  a  double  bar,  the  upper  round 
of  which  is  higher  than  the  lower. 
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The  patient  should  be  taught  to  breathe  deeply  and 
regularly  during  all  exercises,  a  habit  that  can  be  acquired 
by  counting  aloud. 

Special  Resistance  Exercises  for  the  Chest. — The  mother 
or  nurse  can  be  taught  to  exercise  yielding  resistance  to  in- 
spiration with  the  outspread  hands,  whilst  the  patient  sits 
with  the  back  supported  in  a  suitable  chair,  or  lies  down 

on  a  flat  couch,  and  breathes 
deeply  and  regularly. 

Instrumental  Treatment. 
— Bearing  in  mind  that  a 
certain  proportion  of  cases  of 
spinal  curvature  are  due  to 
rickets  and  a  still  larger  pro- 
portion to  conditions  which 
are  closely  akin  to  rickets, 
there  is  a  clear  indication  for 
the  use  of  instruments  dur- 
ing the  evolution  of  the  de- 
formity.   In  the  choice  of  an 

Fig.  258.  —Adams's  Support  for  Scoliosis.      iustru  mcut  the  obj  CCtS  aimed 

at  must  be  kept  closely  in 
mind.  The  instrument  should  be  firmly  fixed  to  the  pelvis ; 
the  main  upright  should  have  the  outline  of  the  normal  slight 
dorsal  and  lumbar  curves ;  the  splint  should  be  so  applied 
that  the  dorsal  excurvation  (kyphosis)  and  the  lumbar  incur- 
vation (lordosis)  are  corrected.  Pads  should  be  placed  so  that 
they  tend  to  correct  both  the  lateral  deviation  and  also  the 
rotation.  Whilst  giving  sujoport  to  the  sj)ine,  and  thus 
resting  the  spinal  muscles,  it  should  leave  the  latter  free 
to  act  within  a  limited  range.  The  instrument  should  be 
arranged  in  such  a  manner  that  its  form  can  be  easily 
modified  to  follow  up  improvement  in  the  shape  of  the 
body.  It  should  be  as  light  as  is  compatible  Avith  efficacy, 
and  it  should  be  easily  removable  by  the  patient  or  mother 
for  the  performance  of  exercises.  Another  desideratum  is 
that  it  should  be  uioderate  in  price.  It  should  not  interfere 
with  the  patient's  wea^-ing  ordinary  dress  and  mixing  in 
society,  going  to  school,  and  taking  ordinary  exercise.  Such 
an  instrument  acts  like  a  simple  splint  in  such  a  condition  as 
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genu  valgum,  but  the  complexity  of  the  deformity  in  scoliosis 
demands  a  corresponding  complexity  in  structure. 

Among  the  many  instruments  that  have  been  employed 
in  the  treatment  of  scoliosis  are  plaster  and  felt  corsets. 
These  I  am  convinced  do  nothing  but  harm. 

Another  type  of  instrument  is  that  sho\m  in  Fig.  258. 
In  this  instrument  the  crutches  for  the  arms  do  not  come 
into  action  unless  injurious 
pressure  is  exerted  upon  the 
asillas.  For  many  years  sup- 
ports, consisting  of  a  median 
upright  bar  with  lateral  pads, 
have  been  used  in  England, 
as  shown  in  Fig.  259,  for  the 
use  of  which  I  am  indebted  to 
Mr.  H.  R.  Heather  Bigg.  The 
same  principle  in  greater  per- 
fection is  embodied  in  the 
instrument  that  I  have  found 
of  most  sei-vice  in  scoliosis — 
Chance's  splint  as  modified  by 
Koble  Smith  (Fig.  260).  A 
firm  pelvic  band  (1)  rests  by  a 
projection  on  the  chair  when 
the  patient  sits,  and  has  at- 
tached to  it  a  firm  steel  up- 
right which,  Avhen  seen  in  profile,  is  shghtly  curved  to  the  shape 
of  the  normal  profile  of  the  spinal  column.  The  upright  ends 
at  the  level  of  the  shoulders  in  a  pad,  from  which  bands  (2) 
pass  round  the  shoulders  holding  back  the  upper  part  of  the 
thorax  and  undoing  the  "  stoop,"  which  often  forms  an  impor- 
tant clement  in  scoliosis.  An  abdominal  band  (3)  is  fixed  to 
the  lumbar  part  of  the  instrument  and  tends  to  correct  the 
"lordosi.s"  which  accompanies  the  lumbar  curve.  Finally, 
padded  rnetal  plates  are  adjusted  when  the  patient  is  holding 
herself  in  the  best  position  she  (;aii  assume,  so  that  she  ciunot 
fall  back  into  it  and  allow  furtliei'  deviation  to  occur.  The 
plates  act  also  as  guides  to  muscular  self-correction  on  the 
part  of  th(!  patient.  This  instrument  is  lighter  than  auy 
support  of  poroplastic  felt  that  I  have  seen;  it  is  cjusily 


Pig.  259.— Sheldrake's  Spinal 
Support  for  Lateral  Curvatui-e. 
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removed  for  the  purpose  of  exercising  the  patient,  unci  it 
does  not  necessitate  any  loss  of  time  fi'om  school  or  employ- 
ment. It  may  also  be  remarked  that  in  the  sitting  position 
the  splint,  if  properly  made  and  applied,  acts  in  a  manner 
similar  to  but  more  perfect  than  the  special  couch,  which  is 


the  instrument  employed  by  some  who  appear  to  be  under 
the  impression  that  they  treat  scoliosis  by  exercises  alone. 

The  action  of  the  splint  as  applied  in  the  ordinary  way  is 
showia  in  Fig.  260.  In  some  cases  of  old  standing,  but  need- 
ing slight  support,  I  have  found  Prothero  Smith's  brace  of 
use  (p.  86). 

Where  there  is  severe  rotation  I  have  latterly  employed 
Chance's  splint  by  adding  in  the  dorsal  region  on  the  con- 
cave side  a  semicircular  arm  which  ends  in  a  pad  by  whicli 
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pressure  is  broug-ht  to  bear  upon  the  prominence  of  the  ribs 
ni  front.  A  Avebbing  band  which  acts  on  a  pad  over  the 
dorsal  prominence  on  the  convex  side  serves  to  draw  the 
body^  towards  the  middle  line  whilst  the  pads  correct  the 
rotation.    The  lumbar  curve  is  dealt  with  in  a  similar  way. 


Fig.  2G2.— Banvell's  Seat. 


Barwell,  deprecating  the  use  of  any  rigid  instruments, 
recommends  amongst  other  measures  the  use  of  posture  and 
ela-stic  swathes.  Barwell's  oblique  seat  is  a  well-known  and 
valuable  device.  Its  structui'o  and  mode  of  action  arc  shown  in 
Fig.  202,  for  the  loan  of  Avhich  I  am  indebted  to  Mr.  Barwell. 
The  swathes  recommended  by  the  same  author  are,  in  my 
opinion,  of  lc.s.s  certain  value.  For  a  typical  case  one  bandage 
acts  from  the  huubai-  convexity  to  the  top  of  the  opposite 
trochanter,  anrl  would  doubtless  either  al)duct  the  corre- 
sponding thigh  or  tend  to  diminish  the  lumbar  convexity. 
A  .second  surrounds  the  right  shoulder  and  joins  the  upper 
part  of  the  loin  bandage,  botli  in  front  ;in(l  behind.  Thia 
Y 
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swathe  is  supposed  to  counteract  the  dorsal  curve,  but  from 
its  disposition  the  force  exerted  by  it  nmst  have  a  down- 
ward as  well  as  a  horizontal  action,  and  so  tend  to  increase 
deformity  at  the  junction  of  the  curves,  and  it  also  would 
tend  to  increase  the  dorsal  rotation.  This  last  featiu-e  has 
evidently  struck  the  author,  who  arranges  the  bands  in  a 
different  manner  when  dorsal  rotation  is  a  marked  featm-e. 
The  imperfect  mechanical  effects  of  the  dorsal  part  of  this 
apparatus  render  it,  in  my  opinion,  an  uncertain  means  of 
treatment. 

If  Avrongly  used,  any  instrument,  simple  as  it  may  be,  may 
do  harm  instead  of  good.  It  is  most  important  that  the  splint 
should  be  removed  twice  a  day,  and  the  spinal  exercises 
mentioned  should  also  be  done  twice  daily,  Avhiist  general 
exorcises  for  legs  and  arms  should  be  performed  with  the 
instrument  applied.  The  instrument  takes  the  place  of  the 
special  couch  used  in  following  the  method  of  treatment 
without  instruments,  and  it  is  much  more  effective.  In 
most  cases  the  instrument  should  be  worn  at  night.  The 
marked  and  rapid  improvement  in  the  shape  of  the  spine 
I  have  observed  in  young  subjects  treated  in  this  manner 
has  caused  me  to  relinquish  a  credence  I  formerly  lent 
to  the  words  of  those  who  denounce  the  use  of  any  instru- 
ment in  scoliosis.  It  is  the  abuse  of  instruments  that  is 
to  be  deprecated,  not  their  use.  The  conditions  are  similar 
to  those  present  in  a  case  of  genu  valgum.  The  apphcation 
of  the  force  is  more  difficult,  but,  rightly  applied  in  a  suitable 
case,  a  similar  effect  is  produced.  Arbuthnot  Lane*  has 
observed,  "in  rickets  .  .  .  the  epiphyseal  hue,  which  is 
large  and  irregular  in  outline,  reacts  to  pressure  in  a  much 
more  marked  manner  than  does  the  epiphyseal  line  of  the 
child  that  is  merely  wanting  in  vigour."  A  close  watch 
for  the  onset  of  scoliosis  should  be  kept  in  rickety  children 
—and  rickets  is  by  no  means  confined  to  infancy,  nor  to  the 
poorer  classes— and  as  soon  as  the  condition  is  observed  con- 
tinuous mechanical  support  is  required.  If  this  were  done 
in  all  cases,  the  severer  grades  of  scohosis  would  soon  cease  to 
be  known. 

Forcible  Correction— There  is  no  doubt  that  in  severe 

*  "  Clinical  Lectures  ou  Surgical  Subjects,"  IS'.IS. 
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cases  in  gromng  subjects,  forcible  correction  combined  with 
exercise^  and  the  continuous  application  of  an  effective  splint 
in  suitable  cases  gives  a  rapid  improvement  in  the  form  of  the 
spme.  Lorenz  effects  this  end  by  bending  the  patient  with 
the  convexity  of  the  dorsal  curve  resting  on  a  padded  hori- 
zontal bar;  Barwell  by  strong  and  wide  webbing  bands  acted 
on  by  pulleys.  Noble  Smith  has  lately  recommended  manual 
correction.  I  employ  both  the  latter  methods  in  suitable 
cases. 

_  The  Patient— One  last  observation  may  be  allowed  ;  that 
is,  whatever  the  deformity  may  be,  in  selecting  the  exact 
method  of  procedure  the  strength,  age,  and  ^  sex  of  the 
patient  must  be  considered.  Treatment  suitable  to  a 
muscidar  boy  would  not  be  appropriate  to  a  dehcate  girl, 
and  any  energetic  gymnastic  treatment  would  be  out  of 
place  m  the  case  of  a  patient  suffering  from  advanced  heart- 
disease  or  phthisis.  There  is  no  affection  that  requires 
more  thought,  more  careful  selection  of  methods,  than 
lateral  cm-vature  of  the  spine.  Moreover,  in  the  course  of 
the  same  case  the  treatment  demands  variation  as  the  con- 
dition improves. 

Results  of  Treatment  and  Prognosis.— In  the  past  few 
years  a  considerable  number  of  scoliotic  cases  has  passed 
through^  my  hands.    In  early  cases  of  scohosis— that  is,  in 
cases  with   some  bony  deformity— in  adolescents  I  have 
found  a  combination  of  instrumental  treatment  Avith  exer- 
cises mvanably  prevent  increase  m  and  fi-equently  cure  the 
dclormity^  Avhen  faithfidly  carried  out.     Caution  is  neces- 
sary m  givmg  a  prognosis,  because  a  case  may  be  of  old 
•standmg  when  the  mother  thinks  it  is  only  the  matter  of 
a  few  months.    In  severe  cases  in  growing    children  and 
adolescents,  although  a  complete  removal  of  deformity  is 
not  to  bo  expected,  the  deformity  can  be  diminislicd  and 
the  general  health  greatly  improved  by  the  same  means. 

\  he  chief  difficulty  that  is  encountered  arises  from  the  too 
long  flelay  that  so  often  occurs  before  the  patient  is  l^rought 
to  the  siirgef)n.  Old  cases,  in  which  the  bones  have  become 
hard  and  adapted  to  their  altered  form  and  disposition 
accordmg  to  Wolffs  law,  only  require  attention  to  the 
general  health  and  muscular  power,  unless  osteo-arthritis 
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or  some  other  bone  disease  should  arise,  in  which  event 
slight  support  for  varying  periods  is  required. 

Rickets  of  the  Spine. — When  we  reflect  that  genu 
valgum  is  usually  due  to  rickets  effecting  changes  in 
growth  at  the  epiphyseal  ends  of  the  femur  and  tibia,  and 
that  the  spine  contains  from  the  third  cervical  to  the  first 
sacral  vertebra,  inclusive,  no  less  than  forty- eight  epiphyseal 

cartilages,  the  capacity  for  the 
occurrence  of  deformity  when 
the  spine  is  affected  by  rickets 
may  be  realised. 

The  proportion  of  instances 
of  spinal  deformity  in  the  total 
number  of  cases  of  severe  rickets 
is  a  very  large  one.  The  spinal 
deformity  in  rickets  may  assume 
any  form — kyphosis,  lordosis,  or 
scoliosis.  In  some  cases  of 
rickets  marked  lordosis  may 
develop  without  the  spine  being 
seriously  affected.  This  happens 
when  the  pelvis  becomes  flat- 
tened by  the  Aveight  of  the  body 
acting  h-orn  the  sacrum,  and  when  at  the  same  time  it  assumes 
a  more  horizontal  position,  necessitating  a  certain  degree  of 
lordosis.  Hoffa  suggests  that  the  bulging  abdomen  in  rickets 
also  aids  in  drawing  the  lumbar  spine  forward  into  a  lordotic 
position. 

Rachitic  Kyphosis.— PoiAoZot/^/.— This  form  of  kyphosis 
is  usually  most  marked  from  the  ninth  dorsal  to  the  third  hun- 
bar  vertebra.    Bouland*  recognises  three  anatomical  types  :— 

1.  The  intervertebral  discs  are  diminished,  whilst  the 
ossific  nuclei  of  the  bodies  of  the  vertebra?  and  the  epi- 


Fig.  263. — Rachitic  Kyphosis. 


physeal    cartilages    are    increased    in  vertical 


thickness 


anteriorly. 

2.  The  ossific  nuclei  arc  deeper  in  front  than  belnnd, 
whilst  the  converse  holds  good  for  the  epiphyseal  cartilages. 

3.  The  intervertebral  discs,  ossific  nuclei,  and  the  epi- 
physeal discs  all  participate,  but  especially  the  two  latter. 

•  (iiiotcd  by  Holla. 
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Symptoms.— In  rachitic  kyiohosis  the  kimbar  and  dorsal 
parts  of  the  spine  present  a  backward  convexity  when 
the  chikl  sits.  In  severe  cases  the  cervical  spine  also 
forms  part  of  the  same  curve,  the  whole  spine  assuming 
a  C-shaped  curve  (Fig.  263). 

In  moderate  cases  the  deformity  consists  in  the  fixa- 
tion of  the  infantile  sitting  position.  In  more  severe  cases 
a  certam  section  of  the  spine  may  project  sharply  backwards, 


Fig.  264.-Photogi-aph  of  a  Boy  aged  thi-ee  years  in  an  Attitude 

assumed  naturally. 
The  child  has  very  severe  rickets  and  kyijhosis  amongst  other  deformities. 


forming  an  angle  which  simulates  the  hump  in  tubercular 
disease. 

In  such  cases  some  of  the  deformity  remains  even  Avhen 
the  child  lies  down  (Fig.  264). 

Dipii-ential  Diagnof^is. — It  is  sometimes  a  matter  of 
difficidty  to  decide  between  the  rachitic  and  tubercular 
kyphosis.  This  happens  when  there  is  a  sharp  local 
exciirvution,  accompanied  by  general  rickets  and  some 
rigiflity.  Rigidity,  though  usually  absent  in  rachitic 
spfjndy litis,  i.s  present  in  many  cases  that  arc  purely 
rachitic;  it  is  then  produced  by  nmscular  spasm.  If  in 
such  ca.sos  the  back  is  examined  after  the  patient  has 
been  at  rest  for  some  hoiu's  in  tbc  supine  position,  the 
rigidity  will  be  fonnd  to  have  disappeared  and  the 
diagnosis  of  rickets  can  tbcn  be  made.  In  soiiie  cases 
the  patient  will  have  to  be  watched  for  some  weeks  before 
:i  'liagnosis  can  be  made, 

Procjaosis. — The  prognoses  of  rachitic  kyphosis  is  favoiu-able. 
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In  some  cases,  however,  where  the  patient  has  been 
confined  for  a  long  period  in  a  plaster  of  Paris  or 
a  poroplastic  jacket,  I  have  found  that  the  curve  has 
become  fixed  from  the  altered  form  of  the  bones. 

Treatment. — The  kyphosis  in  young  infants  is  the 
immediate  result  of  the  patient  adopting  the  sitting- 
posture.  Therefore  the  little  child  should  be  placed  in 
the  supine  position  until  the  more  active  stage  of  the 
disease  has  been  overcome  by  proper  diet,  which  should 
mclude  cod-liver  oil,  good  air,  etc. 

In  children  between  one  and  two 
years  old  a  stiff  back-board  of  padded 
leather  (Fig.  265)  should  be  worn. 
At  the  same  time  gentle  douching, 
massage,  and  passive  movement  of  the 
spine  should  be  practised  twice  a  day. 
In  older  children  a  light  Chance's  splint 
is,  in  my  experience,  the  best  form  of 
support ;  in  every  case  suitable  exercise 
should  be  performed. 

Rachitic  Lordosis.  —  In  rickety 
children  lordosis  develops  in  the  stand- 
ing position.  This  is  usually  due  to 
one  or  two  causes — (a)  the  lower  hmbs, 
weakened  by  malnutrition  both  of 
muscle  and  bone,  are  not  capable  of  balancing  the  body  so 
weU  as  in  normal  conditions,  therefore  what  may  be  termed 
the  natural  lordosis  is  increased;  (6)  the  pelvis,  by  be- 
coming flattened  from  above  downwards,  involves  some 
backward  displacement  of  the  acetabula  and  hence  a  com- 
pensatory lordosis. 

The  treatment  of  rachitic  lordosis  is  that  of  rickets 
and  of  lordosis  (p.  335).  Whilst  the  disease  is  active  the 
patient  must  be  kept  in  the  dorsal  position,  afterwards 
a  light  support  must  be  worn,  and  daily  gentle  exercises 
performed  until  the  skeleton  and  muscles  are  sufficiently 
strong  to  maintain  the  body  in  its  normal  form. 

Rachitic  Scoliosis.— The  scoliosis  of  rickets  in  its 
anatomical  character  is  not  different  from  scoliosis  due  to 
other  causes.    Indeed,  apart  from  cases  of  simple  lateral 


Kg.   265.  —  Kaohitio 

Kyphosis. 
The  'back-board  applied. 
{NoUe  Smith.) 
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doviiition  of  the  spine  secondary  to  deformity  of  the  lower 
Uinbs,  e.g.  hip-joint  disease,  some  pathologists  would  attribute 
tlie   gi-eat   majority  of  cases  of  scoliosis  of  infancy  and 
adolescence  to  rickets.    My  experience  is  entirely  in  accord 
with  this  view.    For  this  reason  I  have  thought  it  desirable  to 
combine  the  description  of  rachitic 
scoliosis  with  that  of  scoliosis  in 
yfenoral.     In  this  place  I  would 
only  observe  that  since  in  sco- 
liosis there   is  usually  not  only 
a  lateral   deviation,  but  also  a 
rotation  of  the  vertebrse,  together 
\\*ith  some  dorsal  kyphosis  and 
often     lumbar     lordosis,  the 
deformity  is  much   more  com- 
plex than  the  simple  ones  just 
described.    The  necessary  treat- 
ment is  thus  more  difficidt  and 
unless  it  is  efficient  and  begun 
in  good  time  the  prognosis  of 
rachitic    scoliosis  is   far  more 
grave  than  that  of  the  simpler 
deviations. 

Rheumatoid  Arthritis  of 
the  Spine.— This  affection,  also 
known  as  spondylitis  deformans, 
is  one  of  the  most  common 
of  spinal  affections  in  Great  Britain.  Owing  to  its  painful 
character  as  well  as  to  the  serious  deformities  that  it 
occasions,  it  is  at  the  same  time  a  serious  affliction.  The 
anatomy  of  osteo-arthritis  of  the  spine  is  peculiar  in  that  the 
vertebne  tend  to  become  joined  together  by  bridges  of  bone 
which  develop  as  (jst(;ophytes  springing  from  adjacent  borders 
of  the  vertebral  bodies  and  either  fuse  together  or  interlock 
over  the  intervertebral  discs  (Fig.  200).  Tlie  anterior  common 
ligament  and  other  h'gaments  may  ossify.  The  atlo-axoid 
joint  may  also  b(;come  stiff  Ironi  (^luuigcs  similar  to  (liose 
observed  in  other  diartln-otHal  joints.  The  bo(Mes  are  usually 
more  extensively  affected  tlian  other  parts  of  the  vertebrie, 
but  the  pedicles,  lumiii;i:  and  processes  are  all    liable  to 


Fig.  266.— Five  Dorsal  Ver- 
tebriE  aukylosed  together 
from  Eheumatoid  Arthritis. 
(Treiiess  "System  of  Surgery.") 
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suffer.  Thus  the  spines  are  frequently  thickened  and  strands 
of  ossified  aponeurosis  may  form  in  connection  with  them. 

The  heads  of  the  ribs  become  joined  to  the  vertebrie  by 
similar  bridges  of  bone  and  thus  lose  their  respiratory  move- 
ment.    Inflammatory  swellings  of  the  costal  cartilages  at 


Fig.  2(37.— Side  View  of  a  Spinal  Column  affected  by  Klieumatoid  Ai'thvitis. 
{Museum  of  the  lioijal  CoUet/c  of  Surgeons.) 

their  junction  with  the  sternum  or  the  ribs,  I  have  also 
observed  in  several  cases. 

Previous  to  the  stage  of  ankylosis  of  the  vcrtebne  there  is 
in  most  cases  a  period  of  inflannnatory  softening  which  leads 
to  the  production  of  more  or  less  deformity  of  the  spinr. 
The  kind  of  deformity  that  results  from  rheumatoid  arthritis 
varies  greatly.  In  many  cases  the  well-known  total  kyphosis 
shown  in  Fig.  267  occurs  and  becomes  fixed  when  no  proper 
instrumental  treatment  is  applied  early  in  the  course  of  the 
case.    Kyphosis,  however,  is  by  no  means  the  only  deformity 


RHEUMATOID  ABTEBITIS  OF  THE  STINE.  377 


protluced  by  the  disease.  In  my  experience  lateral  curvature 
results  nearly  as  commonly  as  kyphosis,  as  in  the  instance 
shown  in  ~ Fig.  268.  The  scoliosis  may  conform  to  one  or 
other  of  the  types  previously  described  or  it  may  be  irregular, 
here  and  there  a  few  vertebrie  yielding  to  one  side  or  the 
other. 

The  Age  of  Onset. — In  the  spine  rheumatoid  arthritis 
may  set  in  at  any  age  from  in- 
fancy upwards.  It  has  already 
been  pointed  out  (p.  44)  that  a 
sharp  forward  bend  of  the  upper 
part  of  the  dorsal  spine  is 
characteristic  of  infantile  rheuma- 
toid arthritis.  In  one  typical 
case  mentioned  below  (see  Case  2, 
next  page)  the  affection  began  at 
the  age  of  four.  In  young  women 
it  is  a  relatively  common  com- 
plaint and  it  is  frequent  in  adult 
life  and  middle  age. 

Symptoms. — Pain  is  usually 
the  predominant  symptom.  So 
much  is  this  the  case  that  when 
a  patient  complains  chiefly  of 
pain  in  the  spine  the  case  is 
more  likely  to  be  one  of  rheu- 
matoid arthritis  than  of  tuberculosis.  In  many  cases  the  pain 
radiates  from  a  region  of  the  sj^ine  and  is  accompanied  by 
puffincss  of  the  subcutaneous  tissue,  indicating  a  neuritis  of 
the  nerve-roots. 

Local  tenderness  accompanied  by  enlargement  of  one  or 
more  of  the  spiiious  processes  is  fre(_[uently  complained  of.  I 
have  found  that  several  cases  diagnosed  as  "spinal  irritation" 
have  proved  to  be  instances  of  early  rlieumatoid  artliritis. 

When  ankylosis  has  occurred,  there  is  marked  rigidity  of 
the  spine.  It  might  be  anticipated  that  when  ankylosis  has 
sot  in  the  pain  wfjiild  be  diminished.  Unfortunately,  this 
does  not  always  follow. 

ProfpiosiH  and  Treatment. — The  prospect  of  complete 
recovery  in  any  case  is  small,  but  very  great  benefit  which  is 


Fig.  268. — Back  of  aPa,tieiit  aged 
twenty-seven,  showing  Lateral 
Curvatiu'e  due  to  Rheumatoid 
Arthiitis. 
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often  lasting  can  be  obtained  in  most  cases.  In  the  general 
measures  adopted  much  discrimination  is  necessary.  Some 
cases  require  a  liberal,  others  a  restricted  diet. 

In  cases  of  osteo-artluitis  of  the  spine  a  course  of  treat- 
ment at  a  suitable  spa  is  often  of  great  utility.  I  have  found 
the  English  spas — Bath,  Buxton,  and  Harrogate— most 
serviceable. 

Among  drugs,  the  iodides,  colchicum,  and  salicylates  in 
the  active  stages,  and  arsenic,  iron,  and  the  hypophosphites 
in  the  later  stages,  are  most  helpful. 

Locally. — Dry  heat  and  hot  air,  hot  and  electric  baths, 
are  useful.  Manipulation  with  a  view  to  correcting  or 
preventing  stiffness  is,  in  the  experience  of  those  who  have 
tried  it,  harmful  and  useless.  The  application  of  counter- 
irritants  in  the  form  of  blisters  or  strong  solution  of  iodme  is 
frequently  of  service. 

When  lateral  curvature  is  taking  place  owing  to  the 
softening  of  bone  entailed  by  the  rheumatoid  process,  or  when 
an  old  lateral  curvature,  one  that  has  been  stationary  from 
childhood,  is  increasing  from  the  same  cause,  and  also  when 
pain  is  aggravated  by  movements,  or  is  diminished  by  resting 
the  arms  on  a  chair-back  or  other  support,  mechanical  help  is 
called  for.  For  this  purpose  I  have  fomid  Chance's  splints  the 
lightest  and  most  useful  instruments. 

Illustrative  Oases.— I.  A  married  lady,  aged  thirty -five,  who  has  borne 
two  children  in  thelast  two  years.  For  the  past  twelve  months  patient  has 
complained  of  pain  in  the  lumbar  region  and  the  sacro-iliac  joints  and 
has  had  pain  at  times  down  the  outside  of  the  thighs  and  legs.  There 
has  been  much  wasting  of  the  muscles  of  the  back  and  lower  limbs,  with 
general  weakness,  indigestion,  etc.  'On  examination,  I  found  a  well- 
marked,  localised,  lateral  curve  to  the  left  in  the  lumbar  region,  and  I 
reconmiended  a  double  upright  Chance's  splint,  which  I  adjusted.  I 
Jearn  that  the  patient  finds  that  the  support  relieves  the  pain  and 
enables  her  to  walk  about  with  comfort,  and  she  has  resumed  active 
work  among  the  poor.  The  instrument  is  left  off  at  night.  After  a  few 
weeks  the  back  had  so  far  improved  that  exercises  were  begun. 

2.  A  girl,  aged  sixteen,  sent  to  me  by  Dr.  M.  M.  Loudon,  of  Arundel, 
to  whom  and  to  Dr.  A.  Tenison  I  am  indebted  for  some  of  the  following 
notes.  The  patient  was  healthy  until  the  age  of  four  years  when, 
during  an  attack  of  whooping  cough,  she  was  noticed  to  have  lateral 
curvature.  This  became  gradually .  more  marked.  At  the  age  of 
six  years  she  was  otlercd  a  bed  at  a  hospital,  which  was  declined  on 
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the  advice  of  a  medical  man,  wlio  assured  the  patient  that  she 
would  "grow  out  of  it." 

Present  State—The  patient  is  of  average  height  for  her  years, 
decidedly  auiymic  and  walks  with  the  spine  rigid.  In  the  lower  cervical 
and  upper  dorsal  region  there  is  a  localised  lateral  curve  to  the  right, 
the  corresponding  scapula  is  elevated  and  a  band  of  ossified  aponeurosis 
stretches  from  the  base  of  the  spine  of  the  scapula  to  the  seventh 
cervical  spine.  A  second  lateral  curve,  also  to  the  right,  is  present  in  the 
himbar  region.  There  are  swellings  in  several  costal  cartilages  at  their 
junctions  with  the  ribs.  The  patient  suffers  much  from  paroxysmal 
pain  in  the  cervical  and  lumbar  regions  of  the  spine.  Great  relief  is 
given  to  these  spasms  by  leaning  heavily  on  the  right  arm  fully  extended- 
The  right  arm  below  the  elbow  becomes  painful,  and  from  the  elbow  to 
the  shoulder  completely  numb,  with  complete  loss  of  sensation.  She 
ha.s  "jmnpings"  of  her  right  leg  and  they  are  so  severe  that  they  shake 
all  the  furniture  in  a  room.  Patient  always  knows  Avhen  these 
"jumiiings  "  are  coming  on,  as  she  says  she  feels  "as  if  the  leg  were 
going  to  burst "  and  it  becomes  intensely  itchy.  About  half  an  hour  after 
this  it  begins  to  jump  and  patient  cannot  control  it  ;  but  it  gradually 
decreases  and  passes  oQ"  in  about  an  hour. 

A  Chance's  splint  was  adjusted,  and  cod-liver  oil  and  iron  ordered. 
The  patient  has  been  free  from  pain  and  in  in^proved  health  since  this 
treatment  was  adopted  three  months  ago. 

Other  Forms  of  Non-tubercular  Sipondylitis.SyjMitic 

disease,  though  not  common,  has  been  observed  from  time  to 
time.  In  a  man,  aged  fifty-six,  Foumier  verified  the  diagnosis 
after  death.  T.  H.  Myers  {K  Y.  Acad,  of  Med.,  Feb.  17,^1898) 
records  two  cases  in  boys.  In  one  case  the  disease  affected 
the  cervical  region,  causing  wry-neck,  in  the  other  the 
dorsal  region  was  affected.  In  both  cases  much  relief  was 
obtained  by  instrumental  treatment. 

RhfiumattHm  of  the  s^oine,  as  distinguished  from  rheu- 
matoid arthritis,  is  sometimes  observed.  It  generally  forms 
part  of  an  attack  of  sub-acute  rheumatism,  which  affects 
other  (liarthrodial  joints  as  well  as  those  of  the  spine. 

jUtagnonis. — riheiiiriatism  is  to  be  distinguished  from 
rheumatoid  arthritis  of  the  spine.  The  former  is  a  rare,  the 
latter  a  common  condition;  both  are  painful.  Complete 
recovery  may  l)e  obtained  in  the  former  condiliou,  wliilst 
it  is  rare  in  the  latter. 

The  differentia]  diagnosis  is  most  difH(;ult  in  vei-y 
chronic  cases  of  true  rheumatism.  Rheumatic  nodules  under 
the  scalp  and  about  tiie  tendons  at  tlic  wrist  and  ankle  and 
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about  the  elbows  arc  to  be  sought  for.  The  assistance  of  a 
physician  should  be  obtained  in  such  cases,  especially  if 
endocarditis,  carditis,  or  pericarditis  be  suspected. 

Post-scarlatinal  rheiimatism  and  gonorrkoeal  rheumatism 
may  also  affect  the  spine,  though  this  occurrence  is  rare. 

Post-typJioidal  periosteal  inflammation  of  the  vertehna 
is  not  so  rare  and  many  months  may  elapse  between  the 
attack  of  typhoid  and  the  date  at  which  the  affection  of 
the  spine  becomes  troublesome.  Rest  in  bed  and  the 
administration  of  iodide  of  potassium  Avill  usually  cure  this 
condition. 

Osteitis  deformans  affects  the  spine  as  well  as  other 
parts  of  the  skeleton.    It  produces  a  marked  kyphosis. 

Mollities  ossium,  hydatids,  aortic  or  other  aneurysms, 
actino-mycosis  and  acute  septic-osteomyelitis,  must  all  be 
excluded  before  any  other  spinal  affection  is  diagnosed. 
Conditions  such  as  tumours  of  the  cord,  myelitis,  etc.,  must 
also  be  considered. 

Neurotic  Aflfections  of  the  Spine. — Under  this  heading 
an  indefinite  group  of  cases  must  be  ranged,  and  some  of 
them  are  independent  of  deformity,  save  in  that  there  is 
some  weakness  of  the  back  which  is  liable  to  result  in 
deformity :  others  again  furnish  many  of  the  cases  of 
"round  shoulders"  already  referred  to  under  "kyphosis." 

The  utmost  caution  is  to  be  exercised  in  maldng  an 
exhaustive  examination  of  the  patient  before  any  case  is 
termed  neurotic.  The  commencement  of  scoliosis  in  young 
girls  is  fi-equently  accompanied  by  the  presence  of  points 
of  pain  and  tenderness  in  the  back.  Again,  in  rheumatoid 
arthritis,  which  in  young  people  is  often  associated  Avith 
neurasthenia,  very  definite  tender  areas  may  be  present. 
Not  infrequently  has  an  awful  error  of  diagnosis  been  made 
in  mistaking  early  tubercular  disease  for  "  hysterical "  spine. 

Two  groups  of  cases  only  are  to  be  classed  as  purely  neurotic. 
In  the  first  are  comprised  instances  of  young  or  middle-aged 
persons  of  both  sexes  who  complain  of  pain  in  the  spine, 
and  in  whom  all  the  movements  of  the  spine  are  normal. 
There'  is  no  rigidity  and  the  pain  is  not  felt  on  coughing, 
sneezing,  or  in  going  upstairs,  frequently  there  are  ])atches 
of  hyperaisthetic  skin  over  certain  of  the  lower  dorsal  or 
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lunibav  spines,  a  symptom  not  met  with  in  tubercular  disease. 
Certain  spines  may  be  prominent,  but  on  flexion  of  the 
colunm  they  cease  to  stand  out.  The  psychical  condition 
of  the  patients  is  to  be  taken  into  account.  They  may 
complain  that  certain  movements  are  painful,  but  they 
move  readily  enough  when  folloAving-  their  oAvn  inchnation 


Fig.  2G0. — Hj'sterical  Coutractm-e  of  Fig.  270. — The  simple  Sup- 

the  Si^ine,  Eight  Ai-m  aad  Leg  in  a  port  found  to  be  neces- 

Girl  aged  thirteen  years.  saryin  this  Case  (Fig.  269). 


As  Howard  Mar.sh  *  observes,  "  The  things  they  like  are 
easily  done." 

Treatment. — General  measures  are  the  most  important. 
The  "  Weir-Mitchell "  treatment  is  often  most  effectual. 
Alas.sage,  rest,  and  liberal  diet  are  always  required.  In  some 
cases  Avhcre  there  is  wasting  of  muscle  a  light  support 
worn  in  the  day  is  of  service. 

'ITic  .second  group  of  cases  is  distinctly  attributable  to 
severe  hysteria.  This  class  of  case  may  best  bo  illustnited 
by  a  typical  case, 

A  girl,  aged  tliirtcen,  1)ronglit  to  my  out-])aticnt  dciJiirtineiit  witli 
"  flor.sal  cxciirvatioti  "  and  contracture  of  the  right  elbow  and  knee.  Tlie 
right  trapezius  was  contracted  and  hard.  The  history  was  that  the  ])atient 

*  Howard  .Miir.sh.  "  DisfjiiHC*  <>(  the  .(oinls  and  Spine,"  \>.  /(Hi. 
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had  had  good  health  up  to  the  age  of  eleven,  when,  whilst  reading  for  an 
examination,  she  was  seized  with  pain  "  at  the  top  of  the  head."  Spasmodic 
attacks  followed  in  the  face  and  limbs  on  the  right  side.  During  these 
attacks  the  eyes  were  firmly  closed.  Consciousness  was  not  lost.  She 
was  taken  to  the  Hospital  for  Paralysis,  Queen's  Square,  where  .she  was 
out-patient  for  five  weeks,  and  afterwards  in-patient  under  Sir  William 
Gowers.  There  she  showed  complete  hemiantesthesia  and  spastic 
contraction  of  the  muscles  of  the  right  side  (Fig.  269). 

I  found  the  patient  was  unable  fully  to  extend  the  right  elbow  and 
knee.  The  movements  of  the  right  arm  and  leg  were  generally 
impaired.  When  the  patient  was  asked  to  extend  the  right  arm  as 
in  striking,  her  head  and  the  upper  part  of  the  body  nodded  in  a 
peculiar  manner,  showing  that  the  spastic  condition  involved  the 
trunk-muscles  as  well  as  those  of  the  limbs. 

T7~eatment.~Iiest  from  school  and  books,  liberal  diet,  massage,  and 
firm  moral  treatment  were  ordered  and  carried  out  for  a  month.  At  the 
end  of  this  period,  although  the  patient  had  put  on  flesh,  the  condition  of 
the  spine  and  limbs  was  unaltered.  The  simple  support  shown  in  Fig.  270 
was  then  applied. 

The  upright  stem  of  the  instrument  was  so  arranged  that  when  the 
patient's  back  was  arched  the  instrument  pressed  slightly  against  the 
mid-dorsal  spine,  and  the  patient  was  instructed  that  when  she  felt 
this  pressure  she  was  to  hold  herself  straighter.  Gentle  exercises  were 
prescribed  at  the  same  time.  The  good  effect  of  these  measures  was  at 
once  apparent.  In  a  fortnight  the  dorsal  excurvation  had  disappeared 
and  the  condition  of  the  limbs  had  improved.  A  little  later  the  child 
was  sent  to  the  "invalid"  school,  and  save  for  one  relapse,  which 
lasted  only  a  few  days,  the  spine  has  remained  normal  up  to  the  present 
time — i.e.  for  a  year  and  some  mouths. 

Tuberculosis  of  the  Spine,*  or  Tubercular  Spondylitis. — 

Tubercle  may  aflfect  tbd  spine  at  any  point  from  the  atlas 
to  the  coccyx,  and  it  may  be  mistalvcn  for  a  great  number 
of  other  affections.  Thus  atlo-axoid  tuberculosis  has  been 
mistaken  for  occipital  neuralgia,  and  tubercle  of  the  coccyx 
for  ordinary  "  fistula  in  ano." 

The  affection  may  begin  at  any  period  of  life,  fi'om  the 
earliest  infancy  to  advanced  years.    Tubercular  disease  of 

*  Since  the  year  1S80,  when  li.  Koch  made  the  lueaning  of  the  term 
tuberculosis  definite,  the  affection  of  the  vortebri\3  oanscd  by  tubercular 
infection  is  best  named  "  tubercular  spondylitis."  The  term  "  Pott.'s 
disease"  honours  a  great  snrg-eon,  but  it  is  less  convenient  than  a 
strictly  descriptive  term.  "  Spinal  caries "  is  a  common  desigBation, 
but  it  is  indefinite,  since  caries  or  rarefaction  of  bone  may  be  due  to 
many  different  aprents.  "  Angular  curvature "  is  a  solf-contradictory 
phrase  and  is  best  avoided. 
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the  spine  is  closely  siniuLited  by  other  conditions,  e.g. 
rickets,  rheumatoid  arthritis  and  malignant  disease,  hence 
the  closest  study  is  required  to  prevent  error  in  diagnosis 
and  in  treatment. 

Pathology. — The  favourite  start- 
ing-point of  tuberculosis  in  the 
long  bones  is  in  the  cancellous 
tissue  of  the  diaphysis  close  to  the 
epiphyseal  cartilage.  Similarly  it 
is  in  the  cancellous  tissue  at  the 
juxta-epiphyseal  region  of  the  bodies 
of  the  vertebra3  that  tubercle  is 
probably  first  formed  in  the  ver- 
tebrte.  Moreover,  it  is  in  the  an- 
terior far  more  frequently  than  the 
posterior  parts  of  the  bodies  that 
early  tubercular  changes  are  found 
when  opportimities  for  post-mortem 
examination  occur  in  suitable  cases. 
From  this  starting-point  it  extends 
in  all  directions,  involving  the 
neighboming  intervertebral  discs 
and  attacking  the  bodies  of  neigh- 
boui-ing  vertebrse. 

This  form  of  the  affection  is  by 
far  the  more  common,  and  it  has 
been  designated  "spondylitis  j)ro- 
fv/nda"  in  order  to  distinguish  it 
from  another  form  of  the  affec- 
tion in  which  the  tubercle 
spreads  widely  beneath  the  anterior 
common  ligament  constituting  "spondylitis  swperjicialis." 
Sprrady litis  jmjfv/fida  commonly  spreads  from  a  single 
focii.s,  but  not  very  rarely  several  foci,  resulting  from  the 
.same  original  discharge  of  bacilli,  are  formed  and  may  lie 
recognised  clinically  by  the  presence  of  two  or  more 
projf.-ctions  in  the  line  of  the  spinous  processes.  An 
originally  deep  tiibercnlosiH  may  become  superficial  by 
extension  to  the  surfaces  (Fig.  271). 

The  spread  of  the  tubercular  granuloma  takes  place  in 


Fig.  271.  —  Part  of  a  Spinal 
Column. 

The  body  of  one  of  tlie  lower  tlorsal 
vertebrai  has  been  destroyed  by  a 
deep  tuberculosis  and  extensive 
destruction  of  the  anterior  siiriace 
of  the  spine  by  superficial  exten- 
sion. {Mitsemii  of  the  Royal  Col- 
lege of  Surgeons.) 
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all  directions ;  vertically,  as  has  already  been  described,  it 
tends  to  invade  neighbouring  intervertebral  discs  and 
vertebral  bodies  ;  superficially,  it  reaches  the  periosteum  and 

the  soft  parts  and  frequently 
ends  in  the  formation  of 
abscess.  If  caseous  material 
or  pus  accumulate  in  the 
spinal  canal,  pressure-paraplegia 
may  follow. 

The  course  of  the  affection 
depends  upon  (1)  the  resisting 
power  of  the  individual  and  (2) 
upon  the  treatment.  If  the 
individual  is  fairly  protected, 
the  balance  of  power  between 
the  invading  organisms  and  the 
resisting  powers  of  the  indi- 
vidual leads  to  the  formation 
of  granulation  tissue  around 
the  bacilli.  This  "  granulation- 
tuberculosis  "  is  favourable  to 
the  ultimate  arrest  of  the  dis- 
ease ;  at  the  same  time  it  is  ac- 
companied by  the  formation  ot 
necrotic  and  caseous  areas  and 
sometimes  of  abscess. 

If  the  progress  of  the  disease 
is  more  rapid,  there  is  not  time 
for  the  absorption  of  bone  ^Jrt?'?' 
passu  with  increase  of  the  infected  area  and  dead  masses  of 
bone  (sequestra)  are  left  in  the  midst  of  the  tubercular  area : 
this  has  been  termed  tubercular  necrosis.  The  presence  ol 
sequestra  is  usually  a  token  of  widespread  disease.  Large 
sequestra  are  rare  in  tubercular  disease  of  the  spine. 

Anatomical  Effects. — The  gradual  destruction  of  one  or 
more  of  the  vertebral  bodies  causes  an  alteration  in  the 
form  of  the  spine.  The  latter  usually  becomes  sharply 
bent  forwards  opposite  the  vertebral  body  in  which  the 
disease  began.  This  kinking,  or  "angular  curvature"  of 
the  spine,  prodiices  a  projection  {giblms)  in  the  line  of  the 


Fig.  272.  — Part  of  a  Skeleton 
showing  the  Deformity  of  the 
Spine  and  Thorax  in  Dorsal  Tu- 
bercular SpoudyUtis.  {Miiscnni 
of  the  Uoyal  College  of  Surgeons.) 
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spines.  ^  When  the  tubercular  gninulation  tissue  spreads 
more  in  the  lateral  part  of  the  body  of  a  vertebra,  a 
locahsed  lateral  curvature  results.  The  sharpness  of  the 
angle  varies  with  the  extent  of  the  destruction.  When  a 
number  of  vertebrte  are  involved  the  gibbus  is  of  a  rounded 
rather  than  an  angular  form.     The  rounded  form  of  the 


Fig.  273. — Part  of  a  Skeleton  showiug  Deformity  arisiug  from  low  Dorsal 
Disease.    {Muneim  of  the  Moyal  College  of  Surgeons.) 

gibbus  is  contributed  to  by  an  adaptive  change  in  the 
spinf)us  processes  which,  owing  to  the  traction  of  attached 
ligaments,  becoirie  bent  in  proportion  to  the  sharpness  of 
the  curve  in  the  spine.  In  the  lumbar  and  cervical  regions, 
where  there  is  a  normal  backwai'd  concavity  of  the  spine, 
tlie  first  effect  is  a  ntrai(jktening  of  the  region  affected. 

In  a  few  instances,  Avhilst  the  destructive  process  is 
taking  place  in  the  vertebral  bodies,  new  bone  is  (hrown 
out  from  the  deep  surface  of  the  anterior  coimnon  ligament 
which  serves  also  as  periosteum  to  tlu-  front  of  the  vertebra}. 

7. 
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In  sucli  cases  there  may  be  no  deformity  in  spite  of  ex- 
tensive bone  destruction. 

TuhevGulosis  of  the  Vertebral  Arches. — A  primary  tiiber- 
cufosis  of  the  vertebral  arches  is  very  rare.  This  is  owing 
to  their  more  compact  structure.  Like  the  ribs,  however, 
they  are  occasionally  attacked  by  tubercle.  A  simple 
inflammatory  ostitis  of  the  vertebral  arches  and  processes, 


rig.  274.— Healed  Tuberculosis  of  the  Spine. 
Sketch  of  tlie  right  h.ilf  of  the  thorax  of  a  woman  aged  twenty-eight,  who  had 
suffered  from  spinal  tubercle  in  chiklliood  and  wlio  died  of  broncliitis.  Tlie 
vertebral  Ijodies  from  the  4tli  to  the  nth  have  been  destroyed,  and  are  repre- 
sented by  hard  new  bone  wliich  contained  caseous  foci.  Tlie  spines  of  tlu> 
vertebrie  from  tlie  second  to  the  ninth  are  aiikylosed  together. 

due  to  absorption  of  irritating  toxic  material,  is  usual  in 
advanced  tuberculosis  of  the  bodies. 

Recovery. — In  well-treated  cases  where  the  patient  is 
not  of  the  feeblest  resisting  power  natural  recovery  occurs. 
In  such  cases,  when  the  parts  are  examined  long  after  active 
disease  has  ceased,  the  remains  of  the  bones  of  the  vertebra' 
are  found  to  be  sclerosed  and  ankylosed.  There  is  usually 
not  so  much  forniatioti  of  new  bone  as  is  shown  in  the 
accompanying  diagram  (Fig.  274). 

Abscess. — The    pus    of  a   tubercular  abscess  contains 
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tubercle  bacilli  and,  unless  it  has  become  secondarily 
infected  by  staphylococci  or  streptococci,  it  will  separate 
readily  into  a  watery  and  a  denser  layer  after  evacuation.  Like 
other  abscesses,  those  secondary  to  spinal  tuberculosis  tend 
to  spread  in  the  direction  of  least  resistance ;  thus  in  each 
segment  of  the  spine  the  probable  route  of  an  abscess  is 
knoA\Ti  beforehand,  as  will  be  more  fully  indicated  on  p.  395. 
The  fi-equency  with  Avhich  abscess-formation  is  observed  in 
spinal  tuberculosis  is  very  great.  Dollingcr  in  700  cases 
found  abscesses  in  154 
been  discovered  during- 
life  have  fi-equently 
been  met  with  post- 
mortem. 

Secondary  Effects  on 
the  Skeleton. — The  spinal 
canal  is  usually  Avidened 
rather  than  narrowed 
{see  Fig.  275).  Excep- 
tions to  this  rule  arise, 
however,  now  and  then, 
e.g.  when  a  traumatic 
fracture  or  dislocation 
occurs  in  a  case  of  tuber- 
culo.sis  or  Avhen  a  loose 

sequestrum      (see      Fio-  ^'S-  '-^"S-— Section  of  part  of  a  Spiue  deformed 

■      T     111  from  the  Tubercular  Disease. 

2 1 0;  IS   displaced    back-  ,p|,g  j,  enlarged  opposite  tlie  seat  of 

wards.        The     interver-  disease.    {Museum  of  the  llonalCuUcgii  of  Surymns.) 

tebral  spaces  suffer  no 

narrowing  because  they  lie  behind  the  axis  of  the  disease. 
The  nerves  are  thus  not  directly  pressed  upon.  The  pain 
is  due  to  extension  of  iuHnnnnation  to  the  sheaths  of  the 
nerve-roots. 

The  angular  deformity  entails  a  forward  displacement  of 
the  centre  of  gravity  of  the  body,  and  to  compensate  for  this 
a  lordosis  of  the  part  of  tbe  spine  below  the  projection  is 
brought  about  by  nniscular  action. 

In  disease  of  the  cervical  or  upper  dorsal  spine  the  lordosis 
of  the  part  of  the  spine  below  iIk;  projection  uiay  iuvolvo 
nearly  the  whole  of  tlie  dorsal  verteln'ii-  below  [\w  ])rojection. 
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Thus  the  normal  convexity  backwards  of  the  dorsal  region 
may  be  changed  to  a  lordotic  condition  which  may  extend  to 
the  interscapular  region.  For  the  same  reason  the  part  of 
the  spine  above  the  projection  also  becomes  lordotic,  so  that 

the  head  is  projected  back- 
wards (Fig.  273). 

Lumbar  kyphosis  is  com- 
pensated for  by  lordosis  of  the 
neck  and  slight  diminution  of 
the  normal  dorsal  kyphosis  ;  if 
the  seat  of  the  lumbar  kj^phosis 
is  low  the  inclination  of  the 
pelvis  is  diminished  and  the 
extension  of  the  hips  is  in- 
creased. 

Most  important  are  the 
effects  on  the  respiratory  and 
circulatory  organs  owing  to 
alterations  in  the  form  of  the 
thorax. 

When  the  projection  is  in 
the  mid-dorsal  or  lower  dorsal 
part  of  the  spine  the  thorax 
becomes  greatly  increased  in 
its  antero-posterior,  whilst  it 
is  diminished  in  its  vertical 
and  transverse  measurements. 
The  upper  end  of  the  sternum 
becomes  elevated.  In  this  way 
the  thorax  assumes  a  keel- 
shape  (Figs.  273,  274). 

On  the  contrary,  when  the 
deformity    is    in-  the  upper 
dorsal  region  the  antero-posterior  measurement  is  diminished, 
the  thorax  becoming  approximated  to  the  pelvis  and  the  chest 
flattened  (Fig.  272).' 

When  the  lumbar  region  is  the  seat  of  the  deformity 
the  thorax  may  sink  till  the  lower  ribs  rest  on  tlie  pelvic 
bones.  The  abdomen  is  thus  thrust  dowuAvards  and 
forwards.     The    pelvis    assumes   the  kyphotic   form :  its 


I'ig.  276. — Section  of  part  of  a 
Spinal  Column  showing  the  re- 
mains of  a  Necrotic  Vertebral 
Body  disi^laoed  backwards  and 
pressing  upon  the  Spinal  Cord. 
The  patient  was  a  boy  aged  nine  and  a 
iialf  years.  Paraplegia  developed 
suddenly  in  the  space  of  a'  night ; 
priapism,  bed-sores,  and  involuntary 
jerldngs  of  the  lower  limbs  were 
present.  Laminectomy  was  performed 
and  the  patient  died  of  bronclio- 
pnenmonia.  The  entire  body  of  a 
vertebra  was  found  to  be  necrosed  and 
displaced  bachwards,  pressing  on  llie 
cord.  {Vincent.) 
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lutenil  walls  are  approximated,  the  inlet  is  widened  and  tlie 
outlet  narrowed. 

Witzel  Hrst  described  the  change  in  the  skull.  The 
mento-occipital  measurement  is  increased  and  the  fronto- 
occipital  diameter  is  diminished. 

The  aorta  and  vena  cava  may  be  kinked  with  narrowing- 
of  their  lamina  and  cardiac  hypertrophy  may  occur,  or  the 
large  blood-vessels  may  be  softened  and  perforated  by 
abscesses  leading  to  extensive  hemorrhage. 

Spinal  Cord. — Save  in  exceptional  cases  there  is  no  direct 
pressure,  but  in  rare  instances  this  takes  place  either  from  the 
backward  displacement  of  a  sequestrum  or  from  rapid  yielding 
of  vertebrie.  According  to  Kraske,  this  direct  pressure  Avas 
observed  only  once  in  fifty-two  cases  of  paraplegia  examined 
after  death.  In  nearly  all  cases  the  paraplegia  is  due  to 
extension  of  the  tubercular  process  to  the  tissues  of  the  spinal 
canal.  The  cord  may  then  be  affected  in  various  Avays : 
(1)  by  the  pressure  of  tubercular  granulations  formed  in  the 
fatty  tissue  outside  the  cord ;  (2)  by  abscesses  formed  outside 
the  dura  mater;  (3)  by  simple  inflammatory  processes 
(pachjTiieningitis  externa)  in  the  dura  mater,  which  is 
highly  resistant  to  the  specific  tubercular  inflammation.  In 
cases  of  severe  paraplegia  followed  by  a  spastic  condition 
in  the  lower  limbs  the  cord  itself  becomes  involved  in  the 
simple  peri-tubercular  inflammation.  This  has  been  proved 
by  post-mortem  examination.  Later,  even  the  dura  may 
be  destroyed  by  the  specific  tubercular  inflammation,  but 
this  event  will  follow,  not  precede,  the  paraplegia,  anosmia 
or  cedcma  of  the  cord  having  been  the  direct  cause.  Thus, 
ojdoma  is  to  be  referred  to  pressure  on  lymph-channels  in 
the  subarachnoid  space.  W.  G.  Spiller*has  published  a  series 
of  observations,  two  of  wliicli  muy  be  briefly  cpiotcd: — 

(1.)  Boy,  mt.  twelve.  Lower  cervical  and  iirst  dorsal  vertebra; 
attacked  ;  died  of  dyspnoea. 

I'.M.- -Early  ca.se  ;  no  compression  of  cord.  I  ntense  round-cell 
infiltration  of  inenin^^es  and  cord  without  sjtecific  tubercular  inHaniina- 
tion  internal  to  the  dura. 

{t.)  Child,  let.  three  years.  Lisease  of  first,  second,  and  tiiird 
dor-sal  vertebfce.    i'arai»legia  gradually  developed. 


* '•  Jolins  llopkiim  I[o.-4pitiil  Itoports,''  June,  I «'.)■<. 
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P.M. — The  cord  was  found  to  be  compressed  by  the  Ijones,  and 
microscopically  it  showed  in  the  compressed  part  but  few  niedullated 
fibres  and  no  nerve-cells.  The  pia  mater  was  thickened,  and  there  was 
both  ascending  and  descending  degeneration  of  the  motor  and  other 
tracts. 

Symptoms ;  Pain. — In  infants  the  first  indication  of 
tlie  disease  is  a  loss  of  liveliness.  The  child,  previously  active 
and  in  constant  movement,  becomes  fretful  and  ceases  to  play. 
These  are  evidences  of  pain.  If  the  patient  is  too  young  to 
speak,  it  may  nevertheless  indicate  the  seat  of  the  pain ;  for 
example,  by  placing  the  hands  on  the  back  of  the  head,  the 
side  of  the  chest,  the  abdomen,  or  the  lower  limbs,  according 
to  the  site  of  the  disease.  Older  children  and  adults  Avho  can 
describe  their  sensations  speak  of  the  pain  as  a  didl  ache, 
sometimes  increased  at  each  pulse-wave.  Though  the  pain  is 
usually  symmetrical,  varying  in  the  dorsal  and  lumbar  regions 
from  a  sense  of  constriction  to  a  distinct  girdle  pain,  it  is 
sometimes  one-sided  OAving  to  the  inflammatory  process 
affecting  one  side  more  than  the  other. 

Pain  in  the  limbs,  in  the  bladder  and  penis,  and  "  gastric 
crises,"  have  all  been  noticed.  The  pains  are  worse  at  night 
and  after  meals.  Children  ofteii  scream  at  night,  and  there 
may  be  hyperassthetic  areas  in  the  sldn  supplied  by  the 
affected  nerves  so  that  the  pressure  of  the  bed-clothes  camiot 
be  borne.  In  some  early  cases  pain  is  not  a  marked  feature 
and  it  may  only  be  felt  when  the  patient  sits  down,  because  in 
the  sitting  position  the  lumbar  part  of  the  spine  becomes 
arched  forwards.  The  pain  is  also  made  worse  by  movements, 
such  as  stooping,  laughing,  coughing;  also  by  riding  in  a 
train  or  other  vehicle,  or  by  the  jar  of  a  false  step.  The 
apprehension  of  the  pain  caused  by  such  movements  may 
give  the  patient  an  anxious  expression.  The  degree  of  pain 
present  in  different  cases  varies  greatly.  In  some  cases  it  is  of 
a  lancinating  character.  As  a  rule,  however,  the  pain  in  a, 
case  of  tuberculosis  of  the  spine  is  less  than  that  of  rheu- 
matoid arthritis.  In  some  remarkable  cases  a  pronounced 
angular  curvature  has  developed  Avithout  any  pain  having 
been  present.  In  the  rare  cases  in  which  the  tubercular 
process  begins  at  the  back  of  the  bodies  of  tlic  vertebra  pnin 
may  be  absent  for  a  considerable  time. 
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Thus  the  absence   of  must  never  be   taken  as 

proof  of  the  absence  of  tubercular  disease.  Many  carefully 
recorded  cases  and  specimens  in  museums  attest  the  fact  that 
pain  in  tubercular  disease  of  the  spine  may  be  absent,  or  so 
sliofht  that  it  is  overlooked.  Thus,  instances  of  extensive 
cervical  disease  have  been  mistaken  for  wry-neck,  melan- 
cholia, etc.  The  dyspnu3a  dependeiit  on  pressure  of  a  retro- 
pharyngeal abscess  has  been  diagnosed  as  "  croup."  If  a  more 
complete  examination  had  been  made  in  such  cases  and 
rigidity  had  been  looked  for,  these  mistakes  would  probably 
never  have  occurred.  A  radiograph  is  often  useful  in  doubtful 
cases,  especially  in  the  cervical  region. 

Tenderness. — It  is  seldom  advisable  in  the  examination  of 
the  patient  to  bring  out  this  symptom,  either  by  pressing  on 
the  head  or  shoulders,  or  locally  on  any  prominent  spine ;  in 
fact,  tenderness  is  rather  against  than  for  tuberculosis.  In 
rheumatoid  arthritis,  there  is  superficial  tenderness  to  pressure 
on  the  spme,  and  the  presence  or  absence  of  this  symptom  can 
be  ascertained  without  using  pressure  sufiicient  to  cause  pain 
or  alarm  to  the  patient.  If  the  patient  feels  pain  on  coughing 
or  other  sudden  movement,  this  is  the  expression  of  tenderness 
of  the  spine. 

Rigidity. — Of  all  the  symptoms  of  tuberculosis  of  the 
spine  this  is  by  far  the  most  important.  Just  as  in  joint 
disease,  say  of  the  hip,  there  is  fixation  of  the  joint  from 
spasm  of  iruiscles,  so  also  in  disease  of  the  spine  is  there  a  loss 
of  natural  mobility  from  the  same  cause. 

In  the  examination  of  the  patient  this  symptom  must  be 
carefully  looked  for.  The  patient's  manner  of  holding  himself 
in  walking  may  betray  the  fact  that  part  of  the  spine  is  kept 
rigid.  In  every  case  where  tuberculosis  of  the  spine  is 
suspected,  the  flexibility  and  rotatory  capacity  of  the  spine 
should  be  systematically  looked  for.  Thus,  in  the  examina- 
tion of  the  cervical  part  of  the  spinal  column,  the  degree  of 
Ho.vion,  extension  and  lateral  bending  that  the  patient  is  capable 
of  must  be  a.scertainod,  as  well  as  tbe  power  of  rotation 
ef['ectf;d  between  the  atlas  and  axis,  and  finally  the 
nodding  movements  between  the  occiput  and  atlas. 

In  yoimg  infants  the  flexibility  of  the  spiiie  (!an  be  ascer- 
tained by  placing  tbe  palrn  of  ihc  hand  uudcr  llic  patient's 
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.back  and  gradually  and  gently  lifting  the  child  hy  raising 
the  hand.  If  there  is  no  rigidity  of  the  spine,  it  will  be  felt  to 
become  extended  as  the  weight  of  the  child's  body  falls  more 
and  more  upon  it.  This  same  feature  may  be  demonstrated 
by  laying  the  child  on  the  ventral  aspect  and  raising  the  body 
gently  by  the  legs.*    Impairment  of  flexibility  of  the  spine  is 


Fig.  277. — ^Attitudes  assumed  Spoutaueously  by  Patients  suffering  from 
Lumbar  and  Dorsal  Disease. 


often  well  brought  out  by  making  the  patient  pick  up  some 
small  object  from  the  ground.  If  the  spine  is  normal  the 
patient  stoops  and  rises  without  hesitation,  but  if  tuberculosis 
of  the  spine  is  present,  the  back  is  held  rigid  Avhilst  the 
patient  gradually  sinks  on  the  knees  in  order  to  bring  the 
hand  sufficiently  low  to  enable  him  to  grasp  the  object. 
Difficulty  in  ascending  or  descending  stairs  is  often  an  indica- 
tion of  spinal  disease. 

Abnormcd  j^odiires  are  assumed  in  order  to  remove 
from  the  seat  of  disease  the  weight  of  the  superincumbent 
part  of  the  body.  Thus,  a  child  with  disease  of  the  cervical 
spine  may  support  the  head  on  the  hands  whilst  the  elbows 

*  Edmund  Owen,  Clin.  Journ.,  Aug.  .3rd,  189S. 
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rest  on  a  table.  In  high  dorsal  caries  the  head  may  be  retracted, 
so  that  the  centre  of  gravity  is  throAvn  farther  back,  and 
hence  a  greater  part  of  the  weight  transmitted  through  the 
sound  articular  processes  and  less  through  the  diseased  bodies 
of  the  vertebrffi.  Again,  a  child  suffering  from  dorsal  caries 
often  stands  with  the  knees  flexed  and  the  hand  resting  on  the 
thighs,  so  that  some  of  the  Aveight 
of  the  ujjper  part  of  the  body  is 
transmitted  through  the  arm,  and 
in  lumbar  disease  there  may  be 
lordosis  (Fig.  277). 

The  Examination  of  the  Back. 
— The  patient  should  stand  with 
the  back  to  a  good  light.  The 
surgeon  must  be  cautious  in  basino- 
an  opmion  on  the  disposition  of 
the  series  of  spinous  processes, 
first,  because  in  normal  backs  the 
intervals  between  the  spines  vary 
in  different  individuals ;  second, 
because  in  well  -  marked  tuber- 
culosis of  the  spine  there  may  be 
no  recognisable  deformity.  Another 
point  to  be  remembered  is  this, 
that  in  some  cases  of  tuberculosis 
of  the  spine  the  deviation  caused 

in  the  series  of  spines  is  to  one  or  other  side  (lateral)  and 
not  directly  backwards  (angular). 

Lateral  deviation  may  be  observed  in  still  more  pro- 
noimced  degree  in  old  cases  of  tubercular  disease  of  the 
vortebrie.  In  one  such  case  I  have  now  under  observation, 
four  sjjinous  processes  form  the  angles  of  a  small  square,  being 
placwl  side  by  side.  This  disposition  of  the  spines  represents 
a  very  sharp  bend  in  a  limited  part  of  the  spinal  column. 
In  the  lumbar  region,  where  the  .spinal  colunm  is  naturally 
concave  forwards,  it  frequently  .shows  itself  by  a  diminution 
of  the  natiu-al  backward  concavity.  The  same  is  true  of  the 
cervical  region,  with  the  difi'ercnce  that  the  smallncss  of  the 
vertebr«j  in  this  region  results  in  fbe  production  of  de- 
formity with  greater  rapidity  tliaii  in  otlicr  regions,  and  it  is 


Fig.  2/8.— Photograph  of  a 
Boy  showing  a  prominent 
Vertebra  in  the  Neck  from 
Tubercular  Disease. 
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especially  in  the  neck  that  lateral  deviation  from  tuber- 
culosis is  most  likely  to  occur.  In  the  cervical  region,  how- 
ever, a  prominent  vertebra  is  usually  present  (Fig  278). 
Thus,  cervical  tubercular  disease  is  apt  to  be  mistaken  for 
some  other  form  of  wry-neck. 

Method  of  Recording  Angular  Deformity  of  the  Sj)ine. — 
When  the  deformity  is  a  simple  one,  it  can  readily 
be  recorded  by  placing  the  patient  face  downwards  on 
a   firm   couch,   or  other  level   surface,  and   moulding  a 

strip  of  tin  or  other  flexible  metal 
over  the  spines,  and  then  trans- 
ferring the  outline  thus  obtained 
to  paper  by  placing  the  edge  of 
the  strip  of  metal  on  the  paper 
and  marking  along  the  metal  with 
the  point  of  a  pencil.  The  curves 
A,  B,  C,  D,  in  Fig.  279,  illustrate  the 
method,  which  is  useful  as  a  record 
of  progress,  as  tracings  taken  from 
the  spine  at  intervals  in  the  course 
of  the  disease  serve  to  show  whether 
the  deformity  is  increasing  or  has 
been  arrested  or  even  diminished 
under  treatment. 

Differential  Diagnosis.  —  Many 
cases  of  tubercular  disease  of  the  spine  are  attributed  to 
injury.  In  the  majority  of  these,  doubtless,  the  injury 
simply  finds  out  an  existent  focus  of  disease,  in  some 
a  slight  traumatic  lesion  determines  the  seat  of  in- 
fection. This  association  of  tubercular  spondylitis  with 
injuries  imposes  on  us  a  grave  responsibility  in  the  dis- 
tinction between  early  disease  and  sprain  of  the  spine. 
In  many  cases  it  is  desirable  to  watch  the  course  of 
events  for  a  week  or  two  before  giving  an  opinion.  The 
distinction  from  scoliosis  has  already  been  drawn  (p.  85 G). 
Wry-neck  is  sometimes  but  a  symptom  of  tubercular  disease. 
The  absence  of  muscular  spasui  and  the  j^resence  of  rigidity, 
together  with  the  prominence  of  one  or  more  spines,  will 
usually  serve  to  distinguish  the  two  conditions.  In  some 
cases  of  hip  disease  there  is  rigidity  of  the  lumbar  spine, 
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Fig.  279. — Reduced  Triiciugs 
from  cases  of  Tubercular 
Si50udylitis. 

A,  liigli  dorsal  ;  B,  extensive 
niid  and  lower  dorsal ;  c, 
sliowiBg  two  separate  pro- 
jeetioBS  in  tlie  dorsal  region  ; 
D,  dorsal  curve  with  marked 
lordosis  below  the  gibbosity. 
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together  with  flexion  of  the  hip  as  in  psoas  contracture  from 
eoniniencing  psoas  abscess.  Tlie  absence  of  spasm  of  the 
aclchictors  in  disease  of  the  spine  will  help  to  distinguish  the 
conditions.  liheximatoid  arthritis  and  spinal  hypermsthesia 
are  generally  associated  with  more  superficial  tenderness 
than  is  seen  in  tubercular  disease  and  in  these  conditions 
the  characteristic  deformity  is  wanting.  Malignant  disease 
of  the  spine  may  for  a  time  be  indistinguishable  from  tuber- 
cular disease,  but  its  more  rapid  course  will  soon  declare 
its  nature. 

Course  and  Prognosis. — The  course  is  always  a  chronic 
one,  and  in  cases  that  have  long  been  progressing  favourably, 
a  sudden  increase  of  deformity  and  the  supervision  of  some 
grave  complication  may  occur.  On  the  whole,  however,  in 
well-supervised  cases,  the  prognosis  as  far  as  the  local  con- 
dition is  concerned,  is  hopeful.  When  a  fatal  issue  occurs 
it  is  more  commonly  due  to  tuberculosis  of  the  lungs,  in- 
testines, or  some  other  part.  Death  may  also  be  due  to  the 
effects  of  abscess  opening  into  the  pericardium,  peritoneum, 
pleura,  lungs,  or  bronchus.  Pyaemia  and  lardaceous  disease, 
and  meningitis,  or  myelitis,  may  be  mentioned  among  other 
causes  of  a  fatal  issue. 

The  period  of  time  occupied  for  the  achievement  of  a 
natural  cure  is  usually  more  than  three  years  and  pro- 
tective apparatus  must  be  worn  for  a  much  longer  time. 

The  Complications  of  Tuberculosis  of  the  Spine.— The 
chief  complications  arc — (1)  abscess,  (2)  sinus  and  (3)  para- 
j)legia. 

Ahscess* — When  liquid  exudation  is  formed  in  greater 
quantities  than  can  be  absorbed,  it  collects  and  tends  to 
Hcciimiilate  wherever  the  tissues  offer  least  resistance.  This 
is  in  the  spaces  filled  by  loose  connective  tissue,  e.g.  inter- 
iriiiscular  spaces  along  the  course  of  arteries  and  nerves. 
Aponeurotic  structures  form  barriers  against  the  extension  of 
pus,  thus  directing  the  course  of  abscesses. 

Tubercular  pus  is  .sometimes  white  and  thick,  sometimes 
thin  (md  wlifjy-like,  or  it  may  be  reddish-brown  from  a.dnu"x- 
ture  f>f  l)lof)d.    In  the  U])])er  cervical  region  pus  usually  lirst 

•  Tht!  account  given  by  )I()(t;i,  "  f  )rfh(>pii'(lic  Siirgorv,"  is  largely  i'ollowuJ  in 
this  section. 
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collects  behind  the  pharynx,  forming  a  rctro-pharyngeal 
abscess  (Fig.  280);  by  gravitation  it  may  pass  behind  the 


Fig.  280.— Atlo-axoid  Disease. 

Thu  atlas  is  disiilacecl  J  inch  forwards, "and  the  uiipeniiost  part  of  tlio  curd  is 
compressed  between  the  posterioi-  areli  of  tlie  atlas  aud  the  >  dontoid  piii- 
cess.  Tlie  jjhiss  rod  marks  a  perforation  in  the  posterior  wall  of  the 
pharynx,  wliere  a  retro-pluiryiigcal  abscess  (ijiened.  Tliere  was  pns  between 
tlie  vertebrie  and  tlie  dura  mater,  and  tlie  latter  is  adherent  to  the  cord  from 
meningitis.  (From  a  girl  ageil  nineteen  who,  from  the  ,nge  of  seven,  had  com- 
plained of  pain  at  the  toji  of  the  head,  and  who  had  been  treated  fornenralgia. 
There  was  marlied  backward  projection  of  the  spine  of  the  axis  and  a  relro- 
liharyngeal  abscess.    Cheyiie-Stokes  lespiration  developed  before  death.) 

assophagus,  the  connective  tissue  between  the  pharynx  and 
ojsophagus  being  lax.  Extension  to  the  parotid  region  has 
been  observed.  From  tlu^  lower  cervical  spine  ])iis  tends  to 
pass  into  the  posterior  mediastinum  and,  reacliing  tlie  aorta. 
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it  follows  its  course,  and  may  finally  pass  along  tlie  iliac 
avtei'ies  to  the  thigh. 

Pus^  originating  in  the  thoracic  vertebras  tends  first  to 
collect  in  the  posterior  mediastmum  and  to  follow  the  course 
of  the  aorta,  pushing  the  cesophagus  before  it.  Perforation 
into  one  or  other  pleura,  or,  if  this  had  become  adherent,  into 


Fig.  281. — Section  through  part  of  a  Spine. 
Tlie  Ixxly  of  the  Stli  dorsal  vertfbia  has  been  destroyed.   Tlie  anterior  common 
ligament  (a.c.i,.)  is  raised  \i\>  hy  caseous  jms.    l.8,  8th  lamina;  L.9,  9th  lamina; 
T.P.5D.,  transverse  process  of  5th  dorsal  vertebra. 

the  lung,  sometimes  occurs.  The  pericardium  in  some 
instances  has  been  perforated.  More  frequently  the  matter 
follows  the  course  of  the  aorta  to  the  retro-peritoneal  space, 
and  when  it  reaches  the  lower  part  of  tlie  abdomen  it  may 
'  ollect  in  the  iliac  fossa,  forming  an  ihac  abscess,  or  continuing 
along  the  iliac  and  femoral  vessels,  it  may  either  form  ;iii  ilio- 
f'-moral  abscess,  or  pass  along  the  inteniid  iliac  vessels  into 
tbe  true  pelvis  where  it  may  open  into  the  bladder  or  rectum, 
or  on  the  surface  near  the  anus,  simidatiTig  a  fistula  in  ano. 
"r  ;igain,  it  iriay  leave  the  pelvis  by  following  the  course  of 
tbe  sciatic  nerve,  appearing  as  ji  gluteal  abscess  or  passing 
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beyond  into  the  back  of  the  thigh.  Less  connnonly  pus  from 
the  dorsal  vertebrie  follows  the  course  of  one  or  more  inter- 
costal nerves,  appearing  in  the  back  as  a  dorsal  abscess  by 
tracking  along  their  posterior  branches. 

From  the  lower  dorsal  and  the  lumbar  vertebrifi  pus  usually 
finds  its  way  into  the  sheath  of  a  psoas  muscle,  constituting  a 


Fig.  282.— Dissection  of  a  Psoas  Abscess  the  Wall  of  which  was  Calcified. 

nsoas  abscess.  The  iliacus  muscles,  as  well  as  the  psoas,  may 
be  destroyed  by  the  suppurative  process.  The  usual  clinical 
appearance  is  a  fluctuating  swelling  above  and  below  Pou part's 
ligament.  The  sheath  of  these  muscles  may  be  perforated 
and  the  abscess  may  pass  along  the  adductors  and  point  at 
the  inner  side  of  the  thigh,  or  it  has  been  known  to  find  its 
way  even  as  far  as  the  ankle. 

A  double  psoas  abscess  may  result  from  the  same  area  oi 
disease.  The  pus  not  uncommonly  finds  its  way  into  the 
(piadratus  huiiborum  muscle  and,  accumulating,  forms  a 
lumbar  abscess  hctyvBGn  tho  hifil  riband  the  iliac  crest;  trom 
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this  pus  iiiiiy  penetrate  widely  betAveen,  beneath,  or  superficial 
to  the  layers  of  the  abdominal  wall. 

The  wall  of  a  chronic  abscess  becomes  thickened  and 
it  may  undergo  calcification  (Fig.  282).  If  one  pouch  of  a 
complicated  abscess  becomes  shut  off',  its  contents  may  become 
changed  to  a  firm  caseous  mass.  In  some  cases  the  anterior 
common  ligament  is  Avidely  separated  from  the  vertebra;  by 
collection  of  pus  beneath  it  (Fig.  281). 

Adherent  to  or  near  the  wall  of  an  abscess  from  spinal 
disease  chains  of  tubercular  glands  may  be  present. 

Diagnosis  of  Abscess. — The  onset  of  fever  of  the  hectic 
type  and  a  rapid  deterioration  in  the  general  health  and 
strength  of  a  patient  are  sometimes  the  first  sign  of  abscess. 
In  the  case  of  psoas  abscess  fiexion  of  the  hip  may  be 
observed  long  before  any  fluctuating  swelling  is  formed.  An 
increase  of  pain  is  also  usually  present  at  the  commenceuient 
of  abscess  formation.  Ketro-pharyngeal  abscess  is  evidenced 
by  dysphagia  and  dyspncea. 

The  Treatment  of  Tubercular  Spondylitis. — There  is  no  one 
method  of  treatment  applicable  to  all  cases  alike.  Each  case 
must  be  studied  carefully  before  any  plan  of  treatment  is 
adopted,  and  with  varying  conditions  variations  in  treatment 
must  bo  introduced.  Moreover,  the  varying  ages  of  the 
patients  will  necessitate  variations  in  treatment.  The  various 
measures  of  proved  efficacy  Avill  here  be  described  in  turn  and 
indications  given  for  their  application  in  cases  of  varying 
severity. 

Treatment  by  Recumbency. — When  a  person  lies  flat 
upon  the  back  on  a  firm  hair  mattress  all  pressure  due  to  the 
weight  of  the  superincumbent  parts  of  the  body  is  removed 
from  every  segment  of  the  spinal  column.  For  this  reason 
the  length  of  a  normal  adult  is  greater  by  an  inch  to  an 
inch  and  a  half  when  lying  on  a  flat  horizontal  surface 
than  when  standing  or  sitting.  This  is  not  the  case  when 
the  person  lies  upon  a  soft  yielding  substance  such  as  a 
feather  bod,  in  which  case  the  curves  of  the  spine  are  not 
diminished  to  the  .same  extent  as  when  the  surface  is  firm  ; 
arifl  tlio  amount  (;f  pressure  borne  by  the  vertebra;  of  any 
.segment  of  the  coin nui  is  iti  normal  conditions  proportionate 
to  the  curves  of  the  colnnin. 
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When  tubercular  disease  is  present  in  the  spine  in  an 
actively  progressive  form,  recumbency  on  a  firm  hair  mattress 
is  indicated.  The  mattress  should  be  rather  longer  and  wider 
than  the  patient  and  it  should  rest  on  a  shallow  wooden  tray 
(Marsh)  so  that  it  may  admit  of  the  patient  being  carried  into 
the  open  air  and  from  room  to  room.  Restless  patients  can 
be  secured  to  the  mattress  by  suitable  straps. 

In  order  to  render  the  bed  more  portable  a  light  bed- 
frame  may  be  used  in  place  of  the  tray.  "  If  four  stout 
steel  bars,  one  half-inch  wide  and  one-fom-th  inch  in  thick- 
ness, be  fastened  together  so  as  to  make  an  oblong  frame  of 
the  patient's  height  and  width,  and  over  this  stout  sheetmg 
be  wound  and  fastened,  the  patient  can  lie  on  this  if  it 
be  placed  upon  the  bed,  as  comfortably  as  upon  the  bed; 
straps  across  the  shoulders  fastened  to  buckles  secured  to 
the  frame,  and  others  about  the  hips,  will  secure  the  patient 
in  a  recumbent  position,  while  the  frame  and  child  can 
be  carried  about  easily.  .  .  .  The  sheeting  should  be  cut 
out  at  the  region  of  the  buttocks  so  that  the  bed-pan  can 
be  used."  * 

Traction  can  be  combined  with  recumbency  in  suitable 
cases. 

In  cases  of  atlo-axoid  disease  a  small  pillow  should  be 
placed  under  the  neck  and  a  horseshoe-shaped  sandbag  above 
and  at  the  sides  of  the  head  (Marsh). 

The  advantages  of  recumbency  combined  with  portability 
of  the  patient  have  been  secured  by  various  other  contri- 
vances such  as  the  "  gouttiere  de  Bonnet "  and  Phelj)s's  box 
(see  p.  299).  In  it  the  patient's  legs  lie  in  separate  compart- 
ments, and  there  is  provision  for  defalcation  and  micturition 
being  performed  without  disturbing  the  patient.  Phelps's  box 
is  the  same  in  principle  as  Bonnet's,  but  is  rather  simpler  in 
construction  and  it  forms  a  cheap  appliance  for  hospital 
cases. 

A  modification  of  Thomas's  double  hip-splint,  if  care- 
fully made  and  well  padded,  serves  the  same  end  as  other 
arrangements  for  recumbency. 

Instead  of  a  dorsal  decubitus  the  patient  may  usually  be 
treated  by  rest  on  a  prone    couch  (Fig.  283)  combined 

*  Brarlford  and  Lovett,  lac.  mipra  ci/..  p.  5"). 
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with  the  use  of  a  good  antero-posterior  support.  By  this  plan 
t,he  patient  is  enabled  to  be  amused  by  toys  or  to  learn 
lessons  when  old  enousrh. 

The  question  arises,  how  long  should  a  patient  be  kept 


rociirribent  ?  A  rniniiniiiri  period  for  the  conij)lete  healing 
of  a  tubercular  focus  in  bone  is  about  twelve  months  and  in 
some  cases  it  is  found  to  be  six  or  seven  years.  Now,  nl'tov 
a  certain  time  strict  rccuTnbency  Ijy  im[)airing  the  patient's 
muscular  power  aufi  general  nutrition  does  more  harm  than 

A  A 
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good.  As  one  of  many  instances  that  I  liave  observed  of  this 
I  may  mention  the  following  case : — 

A  girl,  aged  six  years,  was  brought  to  tiie  out-patient  de])artnient  of 
the  City  of  London  Orthoptedic  Hospital  on  a  double  Thomas's  spinal 
splint.  The  splint  was  well  made  and  well  adjusted.  It  had  evidently 
been  carefnlly  watched,  for  although  the  patient  had  lain  upon  it  for 
four  years  there  were  no  pressure-sores.  The  disease  in  this  cuse  hiul 
shown  itself  in  the  upi)er  dorsal  region  at  the  age  of  two  years,  and  fi-oin 
that  time  forward  she  had  been  kept  supine  and  motionless.  The  spine 
shcjwed  a  sharp  curve  involving  the  upper  four  dorsal  vertebnn,  there 
was  a  sinus  on  the  right  side  of  the  projection  that  had  developed  about 
a  year  after  the  commencement  of  treatment  and  had  remained  ojien 
ever  since.  The  general  condition  of  the  patient  was  deplorable.  The 
muscles  of  the  limbs  were  wasted,  the  patient  was  limp  and  extremely 
anaemic.  I  applied  a  light  metal  support  with  a  head-piece  such  as 
the  one  described  on  p.  410,  and  ordered  5j  of  1-40  carbolic  lotion  to 
be  injected  into  the  sinus  once  a  day.  The  patient's  general  health 
improved  rapidly,  she  began  to  walk,  and  the  sinus  closed  perma- 
nently a  few  weeks  after  the  commencement  of  the  treatment. 

Mechanical  Treatment.— Ex.GGj)t  in  the  most  rapid  cases, 
and  in  cases  where  the  muscular  strength  of  the  patient  is 
reduced  by  fever  or  other  debilitating  condition,  mechanical 
treatment  is  indicated.  The  form  which  I  liave  found  to 
be  most  effective  is  that  which  was  introduced  by  the  late 
E.  J.  Chance  in  1852  at  the  City  of  London  Orthopiedic 
Hospital.  The  principles  of  this  apparatus  have  been 
already  described  {see  p.  84). 

For  very  severe  curves  the  upright  rods  may  be  adapted 
to  suit  the  case. 

This  splint  must  be  worn  day  and  night,  and  whilst  the 
patient  is  in  bed  it  renders  shoulder-straps,  etc.,  unnecessary. 
In  many  cases  it  is  an  advantage  to  place  the  patient  on  a 
prone  couch  during  the  day.  This  contrivance,  combined 
with  the  splint,  secures  adequate  rest  to  the  spine  and  at  the 
same  time  allows  the  patients  to  read,  play  with  toys,  learn 
lessons,  and  to  feed  themselves  in  the  ordinaiy  way.  The 
most  comfortable  angle  for  a  prone  couch  varies  in  different 
cases. 

A  certain  degree  of.  muscular  tone  is  required  for  a  patient 
to  derive  the  full  advantage  of  a  mechanical  ajjpliance,  and 
when  extreme  prostration  is   present,  or  if  the  deformity 
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should  be  increasing,  the  recumbent  dorsal  position  described 
above  is  required. 

With  reg-ard  to  Sayre's  plaster  jacket  I  cannot  do  better 
than  qnote  Mr.  Howard  Marsh^ :  

"  In  former  years  ...  I  used  Sayre's  jacket  in  a  large 
number  of  cases  of  Pott's  disease  in  patients  between  the  ages 
ot  three  and  ten.  In  those  in  whom  the  disease  was  active, 
the  jacket  often  produced  decided  improvement.  It  relieved 
pain  and  enabled  the  patients  to  move  about  with  less 
difficulty.  It  steadied  the  spine  and  limited  movement 
at  the  seat  of  disease.  In  other  words,  it  secured  some 
amoimt  of  mechanical  rest.  But  its  effect  was  not  sufficient 
to  exercise  any  very  marked  influence  on  the  course  of  the 
disease.  ^  It  did  not  prevent  the  further  increase  of  deformity, 
or  diminish  the  proportion  of  cases  in  which  suiDpuration 
occurred  ;  while  paraplegia  was,  I  believe,  certainly  more 
common  than  it  is  when  patients  are  treated  in  the  re- 
cumbent position.  ...  As  to  the  'jury-mast,'  although  a 
contrivance  of  considerable  mechanical  ingenuity,  it  was  dis- 
appointing in  practice  and  was  given  up.  It  is  now  seldom 
used  by  English  surgeons." 

The  Felt  Corset — This  appliance  has  most  of  the  disad- 
vantages of  the  plaster  jacket.  By  surrounding  the  chest  and 
abdomen  it  impedes  respiratory  movement ;  by  its  impervious 
nature  it  retains  the  perspiration.  It  is  much  heavier  than 
a  Chance's  splint,  and  when  strengthened  by  steel  ribs  its 
weight  is  increased  without  the  mechanical  advantages  of  a 
good  steel  support  being  obtained. 

The  defects  of  the  mode  of  action  of  a  felt  corset  are 
readily  seen  when  compared  with  a  proper  antero-posterior 
support  applied  to  the  same  case.  Thus,  in  Figs.  284,  285  and 
28()  are  re.spectively  represented  the  patient  sitting  without  any 
apj)liance,  with  the  felt  jacket,  and  with  Chance's  splint.  It 
will  be  .seen  that  the  jacket  supports  the  ujiper  part  of  the 
body  only  by  pressing  on  the  thora.x  and  the  a.xillic.  The 
former  pressure  is  distinctly  harmful  in  that  it  adds  another 
obstacle  to  respiration  ;  the  effect  of  the  jacket  upon  the  part 
ot  the  spine  below  tlu!  proj(!ction  is  to  prevent  any  improve- 
ment in  the  lordosis.     In  recording  my  opinion  of  plaster 

*  Ilowjiid  M  uhIi,  "  Di.scftSfH  of  the  Joints  und  Spine,"  ]>.  '190. 
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and  felt  jackets  it  should  be  remembered  tliat  some  surgeons 
of  experience  bold  a  different  view;  thus  Mr.  A.  H.  Tubby* 
Avrites :   "  In  the  plaster  of  Paris  jackets  properly  applied, 


and  to  a  considerable]  extent  Jn  the  poroplastic  jacket,  a 
the  needful  requirements  are  fulHUed.  .  .  .  AVith  the  jacket 
either  of  plaster  or  ielt  I  am  content." 

*  A.  I-I.  Tuhby,  "  OrtlioptBdic  Surgeiy,"  ISS^O,  p.  55. 


TOBEnO ULAR  SPOND  Y LITIS. 


405 


Forcible  Correction  of  Deformity  in  Tubercular  Spondy- 
litis.— From  the  time  of  Hippocrates,  about  400  B.C.,  up  to 
the  present  time,  various  methods  of  forcible  correction  of 
spinal  deformity  appear  in  medical  literature.  After 
Hippocrates,  Galen  (a.d.  130-200)  and  Ambroise  Pare, 
1517-1590,  employed  the  method  of  removing  the  de- 
formity by  extension  combined  with  direct  pressure.  This 
method  has  recently  been  revived.  This  revival  of  an 
ancient  mode  of  treatment  was  first  adyocated  by  Chipault 
of  Paris  in  1895,  but  it  owes  its  vogue  chiefly  to  the  work  of 
Calot,  of  Berck-sur-Mer.  Calot's  first  paper  on  the  subject 
was  read  in  December,  1896,  before  the  Paris  Academ}'  of 
Medicine,  and  since  that  time  many  hundreds  of  cases  have 
been  submitted  by  various  operators  to  this  method  of 
treatment. 

It  is  clear  that  the  great  stimulus  to  the  adoption  of  this 
method  has  been  the  powerlessness  of  plaster  or  other  corsets 
to  restrict  the  deformity.  Thus  Calot  {Rev.  de  Therap.,  Sep- 
tember 1st,  1897)  says  :  "  If  treatment  is  limited  to  the 
measures  hitherto  employed  neither  troughs  nor  corsets  can 
prevent  the  return  of  the  deformity."  He  quotes  Lannelongue 
to  the  hke  effect,  "  In  Pott's  disease  the  deformity  appears  and 
increases  in  spite  of  rest  in  the  horizontal  position."  And 
again :  "  The  deformity  progresses  within  Sayre's  apparatus, 
as  I  have  witnessed  in  my  own  cases  and  in  cases  of  the  most 
competent  surgeons." 

Ajrain,  Bilhaut  et  Levassort  iJour.  de  Med.  de  Paris, 
1897,  p.  303)  Avrite  concerning  Sayre's  jacket : — 

"  When  the  suspension  ceases  the  patient  humps  himself 
up  within  the  corset ;  the  defonnity,  scarcely  diminished  by 
the  stretching,  returns  not  only  when  the  patient  sits  up, 
but  when  he  remains  immobile  in  the  horizontal  position." 

Pat/ioLogy.—Thc  appearance  of  the  diseased  parts  after 
forcible  correction  is  known  from  experiments  on  the  cadaver 
and  the  results  of  autopsies  in  cases  where  death  has  occurred 
within  a  few  months  of  the  operation. 

Jiy  pormi.ssion  of  Mr.  II.  VV.  Murray  and  of  the  editor  of 
the  Britink  Medical  Joariud  1  am  enabled  to  reproduce 
such  a  .specimen  (Fig.  287).  It  will  bo  seen  that  even  three 
months  after  the  operation   there  i.s  a  cavity  lined  with 
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tubercular  granulations  separating  the  remains  of  the  diseased 
vertebrae.  Such  a  cavity  would  tend  to  close  by  the  re-appear- 
ance of  angular  deformity.  In  more  favourable  cases  a 
certain  amount  of  repair  occurs.  It  is,  however,  highly  im- 
probable that  in  any  given  case  the  whole  of  the  cavity  will 


Fig.  287.— Section  of  Spiue  showing  the  Cavity  left  after  Forcible 
Con-eotion  of  Deformity  in  Tubercular  Spondylitis. 

be  replaced  by  firm  bone,  and  even  if  this  did  occur  in  the 
case  of  a  child  this  hypothetical  new  bone  would  be  devoid  of 
epiphyseal  discs,  and  hence  would  lag  behind  the  rest  of  the 
spinal  column  in  longitudinal  growth,  with  the  resvdt  that 
unless  some  efficient  splint  were  worn  deformity  would  retiu-n. 

The  operation  consists  in  applying  traction  Avhich,  ac- 
cording to  Calot,  should  not  exceed  80  kilos,  in  an  adult  and, 
if  necessary,  in  applying  direct  pressure  to  the  hump.  In  all 
published  cases  the  patient  has  been  placed  face  downwards 
on  the  table  and  anassthctised  in  that  position.    The  operation 
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requires  three  nssistants  besides  the  operator.  Redard,  Jones, 
Tubby,  and  others  have  devised  mechanical  arrangements 
to  minimise  the  number  of  assistants.  One  drawback  to  the 
operation  is  the  difficulty  experienced  by  the  anaesthetist. 
Williams  {Sem.  Med.,  July  28,  1897)  has  advocated  doing  the 
operation  without  aniesthesia.  As  regards  this  point  I  do  not 
see  why  the  object  should  not  be  attained  just  as  certainty 
ynth  the  patient  lying  on  the  back.  The  same  extension  on 
head  and  shoulders  in  one  direction,  and  on  legs  and  pelvis 
in  the  other,  can  be  made.  The  surgeon  could  meet  his 
hands  beneath  the  hump  and  by  lifting  upwards  exert  quite 
as  much  direct  force.  Should  I  have  occasion  to  do  the 
operation  again  I  shall  certainly  use  the  latter  method. 

J.  E.  GoldthAvait  (Boston  Medical  and  Surgical  Journal, 
July  28,  1898)  has  devised  a  simple  apparatus  consistmg  of  an 
oblong  frame  of  gas-piping  carrying  extension  screws  at  both 
extremities,  and  a  movable,  arched,  double  bridge,  on  Avhich 
the  transverse  processes  in  the  vicinity  of  the  deformity  rest. 
This  is  a  great  gain,  since  it  permits  of  the  operation  being 
performed  with  the  patient  in  the  supine  position  and  in 
most  cases  Avithout  an  anfesthetic. 

"  At  first  this  method  was  used  simply  to  obtain  the  best 
possible  position  of  the  spine  after  the  forcible  straightening 
under  ether,  but  it  was  soon  found  that  the  same  apparatus 
could  be  used  for  the  correction,  and  that  in  a  surprisingly 
large  number  of  cases  no  other  force  than  the  weight  of  the 
body  was  necessary  to  straighten  and  over-extend  the  spine. 
With  the  spine  in  this  over-extended  position  the  head  Avas 
thrown  .so  far  back,  and  the  body-weight  put  so  much  upon 
the  spinous  and  transverse  processes,  that  it  was  possible  to 
discard  the  helmet  as  a  part  of  the  support  except  Avhen  the 
disease  was  situated  above  the  foiu-th  dorsal  vertebra.  In 
nearly  all  of  the  cases  since  the  first,  the  after-treatment  has 
consi.stod  in  the  application  of  a  plaster  of  Paris  jacket  (tarried 
low  enough  to  grip  the  pelvis  and  to  limit  the  motions  of  the 
thighs,  and  also  high  enough  to  ])rovont  tbe  shoulders  from 
drof)pirig  forward,  and  the  bending  forward  of  the  head. 

"  In  tbe  early  cases  etlier  was  used  for  the  correcjtiou,  l)ul 
since  then  the  work  has  l)ecn  done  (intircly  witliout  amos- 
thetics,  except  in  the  cases  wlici-c;  tlio  di.sease  lias  lircu  of 
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several  years'  duration.  Cases  of  one  and  two  years'  duration 
have  been  easily  straightened  without  ether,  and  with  practi- 
cally no  pain  or  suffering  to  the  patient. 

"  In  this  way  the  operation  has  been  simplified  to  such  an 
extent  that  the  word  operation  is  hardly  necessary  for  its  desig- 
nation, and  it  is  so  simple  that  in  the  acute  or  early  stages  of 
the  disease  the  patients  are  treated  in  the  office  or  the  hospital 
out-patient  department,  the  correction  being  accomplished 
and  the  jacket  applied  with  no  more  disturbance  than  is 
expected  with  the  application  of  such  an  apparatus  in  the 
ordinary  method.  In  some  of  the  cases  the  relief  of  the 
existing  acute  symptoms  has  been  very  striking  with  the 
improved  position  of  the  spine." 

Lange*  asks  how  far  is  the  redressment  to  be  carried  ? 
Must  the  aim  be  to  remove  every  trace  of  the  excurvation, 
and  thus  in  a  severe  case  for  an  hour  or  more  exert  one's  own 
strength  ?  Lange  thinks  not.  If  the  prominence  does  not 
.give  way  to  moderate  pressure  one  must  rest  content  with  the 
improvement  obtained  in  the  position  of  the  sound  parts  of 
the  column.  Many  patients  can  be  greatly  improved  thereby, 
although  the  prominence  ren:iains  unchanged. 

WuUsteint  also  directs  his  aim  to  a  correction  of  the 
deformity  of  the  spine  on  each  side  of  the  hump  ("  Paragib- 
bare  Korrektion ") ;  others  proceed  to  correction  by  stages ; 
others,  again,  limit  the  scope  of  the  operation  by  formulating 
definite  indications,  only  adopting  Calot's  operation  in  the 
slighter  cases,  and  content  themselves  Avith  a  partial  result. 
Wullstein  considers  that  the  "  paragibbous "  correction  is 
indicated  in  old  cases  with  much  deformity.  In  all  other  cases 
Wullstein  thinks  the  complete  removal  of  the  deformity  should 
be  obtained  not  by  the  one  brief  act  of  Calot's  oj)eration,  which 
entails  the  risks  detailed  above,  but  by  a  method  that  coin- 
bines  immobilisation  and  removal  of  pressure  with  absence 
from  restraint  of  the  thorax  and  abdomen,  and  a  controllable 
stretching  of  the  soft  parts.  Should  complications  arise,  this 
treatment  may  be  interrupted  for  a  time,  the  amount  ot 
improvement  previously  gained  being  maintained  by  the 
application  of  a  proper  corset.    For  the  application  of  this 

*  Lange,  Miinch.  iiicil.  Il'ocji.,  April  20,  189". 

t  Wullatoiii,  GcnlnM/.fiir  C/iirio-;/.,  July  9,  1898. 
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idea  Wullstein  has  devised  an  apparatus  whicli  serves  at  once 
as  a  bed  and  an  extension  apparatus  (Fig.  288).  The  amount 
of  extension  is  regulated  by  a  screw  and  indicated  by  a 
d}Tianiometer,  and  is  used  in  the  first  place  to  overcome  the 
muscular  spasm  and  afterwards  to  influence  the  form  of  the 
spinal  column. 

Calot,  on  the  contrary,  has  advocated  its  extension  to 
old  healed  cases,  where  not  only  is  there  quiescence  of  the 


Fig.  28s. — WuUsteui's  Apparatus  for  the  Gradual  Correction  of  Deformitj-  iu  Spiual 
Disease.    (Centralblatt  fur  Chirurgie.) 


disease  in  the  anterior  parts  of  the  spine,  but  where  the  spines 
and  laminae  are  synostosed  together.  In  such  cases  he  chisels 
the  fused  laminte  apart  before  completing  the  operation,  Avhich 
in  such  cases  results  in  a  complete  fracture  of  the  spine. 

Mortality. — The  mortality  traceable  directly  to  the  opera- 
tion is  very  small.  Calot  lost  two  out  of  300  cases,^  and  these 
were  from  chloroform. 

Paraplegia  occurred  during  the  first  few  Aveeks  after 
operation  in  three  out  of  GOO  cases. 

In  conclusion,  I  would  put  forward  the  following  proposi- 
tions ; — 

1.  That  as  yet  there  is  no  evidence  that  immediate  reduc- 
tion of  angular  curvature  will  be  permanent,  and  Curther 
experience  is  required  before  finy  decision  can  be  made  as 
to  the  success  of  the  operation. 

*  /Iri/.  Med.  ./i.iii /III/;  Nov.  20,  1897. 
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2.  That  a  mechanical  method  of  iixing  the  spine  in  the 
over-extended  position  would  be  better  than  the  plaster  of 
Paris  occipito-pelvic  jacket.  I  should  not  be  inclined  to  keep 
a  child  on  it  longer  than  three  months  and  then  I  would 
replace  it  by  a  Chance's  splint. 

3.  That  only  early  cases  free  from  complications  such  as 
tibscess,  etc.,  would  be  suitable  for  the  operation,  even  should 


Kg.  289. — Patient  wearing  Apparatus  for  high  Dorsal  Caries  ufter 
Forcible  Con-ectiou  of  Deformity, 


it  prove  to  be  successful  in  diminishing  or  removing  the 
deformity. 

4.  That  cases  treated  from  the  beginning  by  cHiciont 
mechanical  means  will  give  as  good  results  as  those  treated 
by  forcible  extension. 

Illustrative  Case  (B.  M.  J.,  Feb.  12,  1808).— Certain  considerations 
led  me  to  perform  immediate  correction  on  a  little  girl,  aged  two  and  a  half 
years,  in  August  last.  The  case  was  a  favourable  one,  of  two  months' 
duration,  and  uncomplicated.  There  was  an  angle  of  about  20°  o])]iosite 
the  sixth  dorsal  spine.  The  operation  was  easy,  and  the  ])atient  was 
put  up  in  plaster  strengthened  by  an  iron  framework  extending  from  the 
head  to  the  pelvis.    The  child  seemed  to 'bo  in  no  way  disturbed  by  the 
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operation.  At  the  end  of  six  Aveeks  the  plaster  cuirass  had  to  be 
removed  on  account  of  the  presence  of  vermin,  which  had  appeared  in 
spite  of  careful  nursing.  We  then  found  that  most  of  the  deformity 
had  recurred.  The  spine  was  again  straightened,  and  the  child  put  up 
on  a  metal-plaster  apparatus  so  arranged  that  the  spine  was  over- 
extended, and  that  extension  could  be  applied  to  the  arm-pits 
and  the  lower  limbs.  The  patient  was  perfectly  comfortable  in  this 
position  for  a  month,  when  the  spine  was  again  examined.  The 
deformity  was  certainly  diminished  but  not  removed.  The  part  was 
now  free  from  tenderness,  and  on  giving  an  anassthetic  it  was  found 
that  there  was  more  resistance,  pointing  to  some  form  of  ankylosis 
having  taken  place,  so  the  remaining  deformity  was  not  corrected.  The 
patient  was  replaced  in  the  apparatus.  A  fortnight  later  a  Chance's 
splint,  with  an  occipital  piece  as  shown  in  Fig.  289,  was  applied. 

At  the  present  time— three  and  three-quarter  months  after  the  first 
operation— the  child  can  sit  up  without  discomfort  and  without  fatigue. 

The  results  of  tlie  operation  in  this  case  area  slight  improvement  in 
the  deformity  and  a  certain  amount  of  repair,  as  shown  by  ankylosis  ;  but 
neither  the  improvement  in  shape  nor  the  degree  of  repair  is  greater 
than  I  should  have  expected  from  careful  general  treatment,  com- 
bined with  the  use  of  a  Chance's  splint.  It  may  be  that  a  better 
mode  of  fixation  after  operation  would  give  a  greater  improve- 
ment. In  this  connection  I  would  refer  briefly  to  the  double  Thomas's 
splint  recommended  by  Messrs.  Tubby  and  Jones.  That  this  instru- 
ment needs  careful  management  is  evidenced  by  the  extensive  scars 
frequently  seen  in  patients  who  have  used  it  without  proper  super- 
vision. Mr.  Tubby  mentioned  two  or  three  years  as  the  period  during 
which  the  patient  would  be  likely  to  be  required  to  remain  in  this 
instrument.  Thi.s,  to  my  mind,  would  be  a  very  serious  bar  to  the 
method.  I  have  lately  had  brought  to  me  a  little  girl,  aged  five,  who 
had  lain  for  four  years  on  a  double  Thomas's  splint  for  high  dorsal 
caries.  Although  the  .s])lint  was  well-constructed  and  carefully  watched, 
a  dorsal  abscess  had  formed  and  opened,  and  left  a  sinus  {see  p.  402). 

Of/ier  Operative  Measures. — Chipaiilt,  of  Paris,  has  recom- 
moriflcd  siitnro  of  the  spinous  ])voc(!sses  of  the  projoctint;'  part 
of  tlio  sj)ine  with  a  view  to  iiiuiiohilising  the  parts.  This  pro- 
ccodinj(  is  unncco.s.sary  when  a  proper  inechauical  support  can 
f)e  obtained. 

V^iotor  Horsley,  in  a  paper  read  before  tlic  British  Medical 
Association  (B.M.J.,  Oct.,  15,  ]8.')<S),  advocated  laiiiinectoiny 
;ind  orasif>n  (A'  the  diseased  parts  in  every  instance  of  doi'sal 
abscess.  With  all  fleferf^nce  to  the  opinion  of  so  cxi^crienced 
a  snrf^eon,  I  ;imi  of  o|)iriioii  tliat  as  a  routine  measure,  if 
j,'encrally  practi.sed   Ijy  even  tlie  most  skilled  surtfeons,  it 
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would  increase  the  movtality  and  greatly  prolong  the  period 
of  recumbency  and  in  the  end  give  results  inferior  to  more 
conservative  methods. 

Lambotte*  has  gone  even  further.  On  the  4th  SejDtember, 
1896,  he  performed  this  operation  on  a  child  aged  four,  with 
high  dorsal  disease,  Avhen,  after  raising  the  soft  parts  with  the 
spines,  removing  four  laminte  after  division  of  the  right  inter- 
costal nerves,  and  drawing  aside  the  cord,  he  exposed  the 
diseased  vertebral  bodies  and  removed  the  diseased  tissues 
with  the  curette.  The  patient  Avas  well  and  able  to  sit 
up  three  Aveeks  after  the  operation. 

Gosto -transversectomy. — This  proceeding  Avas  invented  by 
Menard  t  as  a  substitute  for  laminectomy  in  paraplegia 
from  caries.  He  Avas  led  to  it  by  two  considerations — lirst, 
in  a  case  in  which  laminectomy  Avas  done,  a  tubercular  cavity 
was  accidentally  opened  and  the  patient  began  to  improve 
immediately ;  second,  in  another  case  he  had  done  laminec- 
tomy two  and  a  half  months  previously  without  any  benefit 
being  obtained,  and  he  then  explored  the  sides  and  front  of 
the  diseased  vertebrae  after  removing  some  transverse  pro- 
cesses ;  immediate  and  progressive  improvement  followed. 

The  operation  consists  in  making  a  transverse  incision 
over  the  right  vertebral  groove  at  the  level  of  the  apex  of  the 
projection.  The  muscles  are  divided  in  order  to  expose  a 
transverse  process  and  the  posterior  part  of  the  corresponding 
rib.  The  transverse  process  is  first  cut  through  and  removed, 
then  the  rib  is  divided  a  httle  external  to  the  tip  of  the 
transverse  process,  and  the  posterior  segment  is  removed.  A 
second  or  several  transverse  processes  and  ribs  may  be 
removed  in  the  same  Avay  until  an  opening  is  made  that 
permits  of  a  finger  being  passed  to  the  front  of  the  vertebne 
for  exploration,  and  Avith  a  gouge  caseous  material  and 
sequestra  are  carefully  scraped  away.  In  one  case  reported 
by  Menard,  although  no  liquid  discharge  was  evacuated,  the 
paraplegia  rapidly  disappeared  after  the  operation. 

The  Treatment  of  the  Complications  of  Tuhercidar 
Spondylitis.— Whatever  the  comphcating  factor  may  be,  the 
condition  of  the  spine  itself  is  always  to  be  remembered,  and 

*  Lambott(>,  Jonniiil  (!<:  Mod.  de  Paris,  1897. 
+  Mc'iiiinl,  lO'L-iic  d'OrUii'pidie,  Nov'.  1,  1894. 
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the  trorttmcnt  proper  to  it  is  not  to  bo  relaxed  on  account  of 
the  complicating  condition. 

Psoas  Gont  ruction.— Flexion  of  one  or  both  hips  m 
tubercular  disease  of  the  spine  is  usually  a  sign  of  com- 
mencing psoas  abscess.  It  is  a  serious  complication,  owing 
to  the  disability  it  entails  should  recovery  occur  .with 
contracture  of  one  or  both  hips.  Thus  this  complication 
calls  for  energetic  treatment.  The  patient  should  be  placed 
in  bed  upon  a  Chance's  splint  and  weight  extension  applied, 
the  limbs  being  gradually  brought  to  the  extended  position. 
It  abscess  should  develop  it  should  be  freely  drained. 

The  Treatment  of  Spinal  Abscesses.— An  abscess  due  to 
tubercular  spondyhtis  should  be  opened,  thoroughly  mopped 
out  with  small  antiseptic  sponges  charged  with  1-20  carboHc 
lotion,  and,  save  at  the  most  dependent  part,  where  a  drain 
of  iodoform  gauze  wet  with  1-20  carbolic  should  be  left  for 
twenty-four  hours,  the  opening  should  be  sutured  in  order  to 
obtain  primary  closure  of  the  wound.  Scrupulous  antisepsis 
must  be  observed  at  every  stage  of  the  operation.  If  such  pre- 
cautions can  be  fully  carried  out,  there  is  not  at  the  present 
time  any  cause  for  waiting  for  a  chance  of  the  abscess 
undergoing  resorption.  Although  well-authenticated  cases  in 
which  this  event  has  occurred  are  on  record,  I  may  say  that 
I  have  Avatched  a  great  number  of  cases  that  have  been 
treated  by  recumbency  and  every  care,  without  the  desired 
result  being  obtained.  When  the  patient  is  first  put  to 
bed,  the  tension  of  the  abscess  diminishes  for  a  time,  but  as 
a  rule  it  reappears,  and  the  abscess  extends  along  the  path 
of  least  resistance.  Lumbar  and  iliac  abscesses  are  the  most 
liaV>le  to  undergo  spontaneous  rupture,  and  since  this  is 
generally  followed  by  septic  infection,  it  should  be  anticipated. 
I  have  seen  fiecal  fistula  result  from  a  neglected  retro-perito- 
neal abscess.  Cervical  abscesses  arc  often  accompanied  by 
serious  .symptoms  due  to  sudden  rupture  aud  occlusion  of  the 
larynx,  or  laryngeal  or  tracheal  stenosis  from  pressure  and 
«;derna ;  and,  again,  they  are  liable  to  extend  to  the  mediasti- 
num, or  to  become  dift'used  in  the  deep  tissues  of  the  neck. 
For  all  these  reasons  tlioy  require  speedy  evacuation.  Aspira- 
tion in  my  opim'on  should  bo  avoided,  since  it  Jiot  infre(|uently 
leads    to    septic  contamination.  Vincent   {Revue  de 
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Ghiriirgie,  Jan.  and  Aug.,  1898)  recommends  thorough  and 


cavity  extends 


systematic  drainage.     When   the  abscess 
across  the  front  of  the   vertebral  cokunn   an   openmg  is 
made  on  each  side,  and  a  tube  passed  through  (inter-somatic 
drainage)  (see  Fig.  290). 

Expectant  Treatment. — In   many  cases  where  abscesses 

have  been  allowed  to  open 
naturally,  and  septic  infection 
and  a  discharging  smus  have 
resulted,  the  sinus  has  healed 
in  time  without  further  serious 
complication.  Thus,  in  a  girl 
aged  ten,  I  found  six  scars 
from  sinuses  that  had  opened 
at  various  times  since  the 
commencement  of  the  disease 
eight  years  previously.  The 
centre  of  the  projection  was 
at  the  eighth  dorsal  spine, 
and  at  least  six  vertebrae  were 
involved.  The  scars  Avere 
placed,  one  at  the  lower  angle 
of  the  scapula,  one  above  the 
iliac  crest,  one  behind  the 
great  trochanter,  and  one  in  Scarpa's  triangle,  all  on  the 
right  side.  Such  a  result  cannot  be  relied  on  in  many 
patients,  when  septic  sinuses  succumb  to  amyloid  disease, 
pyasmia,  meningitis,  or  the  results  of  perforation  of  the  liuig, 
intestine,  or  bladder. 

Operative  Measures  requir'ed  for-  Special  Forms  of 
Abscess : — 

Retro-pharyngeal  Abscess. — An  incision  along  the 
posterior  border  of  the  stcrno-mastoid  is  the  ocst  way  of 
attacking  abscess  arising  in  the  upper  cervical  vertebne;  the 
integuments  and  fiiscise  are  divided,  and  a  path  for  drainage  is 
made  as  far  as  possible  by  blunt  dissection,  behind  the 
carotid  vessels  and  jugular  vein,  and  in  front  of  the  vertebral 
vessels  to  the  seat  of  the  abscess.  The  cavity  is  carefully 
scraped,  mopped  out  with  sponges  and  drained  for  twenty- 
four  hours.    In  the  dorsal  region  abscesses  usually  point  at 


Fig.  290.— Viuceut's  Case  of  Inter- 
somatic  Paravertebral  and  Lumbo- 
abdominal  Drainage. 
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the  outer  edge  of  the  erector  spinaj.  In  order  to  deal  with 
them  more  siiccessfidly,  a  portion  of  a  rib  naay  require 
removal,  extreme  care  being  observed  to  avoid  wound  of  the 
pleura.  If  there  is  reason  to  suspect  the  presence  of  a 
sequestrum,  costo-transversectomy  is  indicated. 

Lumbar  and  Iliac  Abscess. — A  psoas  abscess  should  be 
opened  by  an  incision  opposite  the  outer  border  of  the 
erector  spime.  If  the  cavity  extends  to  the  thigh  an  addi- 
tional opening  should  be  made  below. 

Illustrative  Gases : — 

I.  Lumbar  Caries  luith  Psoas  Abscess. — Jessie  C,  aged  ten.  The 
patient  had  suffered  from  the  disease  for  two  years,  when  she  was 
brought  to  me.  She  was  thin  and  fretful.  There  was  then  a  projec- 
tion in  the  lumbar  region  and  a  psoas  abscess.  She  was  admitted  into 
hospital  and  a  Chance's  splint  was  applied.  In  the  evenings  the  tempera- 
ture averaged  iOO°  Fahr.  As  early  as  possible  the  abscess  was  operated 
on.  An  incision  was  made  at  the  outer  edge  of  the  left  erector  spime, 
and  the  parts  were  divided  until  the  tip  of  the  third  lumbar  vertebra 
was  reached,  from  which  the  attachments  of  the  quadratus  lumborum 
etc.,  were  separated,  and  pus  was  sought  for  by  blunt  dissection  in  the 
direction  of  the  psoas  muscle.  No  pus  being  hit  upon,  an  opening, 
Ik  inch  long,  over  the  fluctuating  area  below  Poupart's  ligament,  was 
made  and  about  ten  ounces  of  pus  were  evacuated.  The  cavity  was  well 
mopped  out  with  carbolised  sponges  and  much  thick  false-membrane 
removed.  The  cavity  was  then  explored  with  the  finger  and  a  narrow 
aperture  leading  to  the  upper  part  of  the  cavity  was  found.  A  stout 
sound  was  passed  along  this  to  the  neighbourhood  of  the  lumbar  incision, 
and  after  a  little  dissection  the  end  of  the  sound  was  protruded.  The 
upper  part  of  the  cavity  was  then  mopped  out,  and  one  drachm  of 
glycerine  and  iodoform  was  injected  into  the  upper  and  the  same 
amount  into  the  lower  part  of  the  cavity,  and  the  wounds  were 
closed  save  the  lower  part  of  the  thigh  wound,  in  which  a  gauze 
drain  was  placed  and  removed  next  day.  On  the  ninth  day 
.stitches  were  removed,  and  the  lumbar  wound  was  found  to  have 
healed  normally,  whilst  the  thigh  wound  showed  some  infiltration.  A 
fortnight  later  this  infiltration  had  increased,  and  the  patient  was 
ana;sthetised,  and  the  thigh  wound  was  found  to  lead  to  a  cavity  lined 
with  grey  tubercular  tissue.  This  was  carefully  scraped  away  and  the 
wound  healed  soundly.  Throe  months  after  admission  the  patient  left 
the  hospital  wearing  a  (.!liance's  Ki)lint.  She  had  im])roved  greatly  in 
general  health  and  was  free  from  pain.  Wlien  last  seen,  one  year  and 
five  nionths  after  operation,  the  jtatient  was  quite  well  and  the 
deformity  haJ  disaiipoared. 

Case  VL—lJwml,  (JarieH-,  Iliac  Abscess.— k  girl  aged  twelve.  Severe 
dor.sal  curve  involving  from  the  fourth  to  the  tenth  vertebra;.    A  large 
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abscess  formed  rapidly  in  the  left  iliac  fossa.  The  abscess  acquired  a 
remarkable  tension,  and  caused  constipation  and  oedema  by  pressing  on 
the  sigmoid  flexure  and  the  iliac  veins.  I  incised  the  skin  a  little  aliovc 
the  fore  part  of  the  iliac  crest,  and  immediately  several  pints  of  thin 
pus  escaped  in  a  jet,  Vi'hich  at  first  rose  to  the  height  of  a  foot  and  fell  at 
some  distance  from  the  patient.  The  same  .steps  for  cleaning  out  the 
cavity  were  taken  as  in  Case  I.,  small  sponges  on  the  holder  being  passed 
u]5wards  and  downwards  along  the  psoas  sheath.  Healing  took  place 
rapidly  and  without  any  trouble.  The  patient  was  provided  with  a 
Chance's  splint  and  left  the  hospital  some  months  later. 

Ca.se  I1L—L2imhar  Disease  ;  Diffuse  Abscess  in  the  Thir/L—Ayonng 
man,  aged  eighteen.  Had  had  symptoms  of  lumbar  disease  for  more 
than  six  months.  The  lumbar  concavity  had  disappeared,  and  the 
second,  third,  and  fourth  spines  were  prominent.  There  was  a  girdle 
pain,  pain  and  tenderness  along  the  crural  nerves,  and  evidence  of 
slight  contraction  of  the  patient's  left  psoas.  There  was  an  ill-defined 
swelling  above  and  below  the  left  Poupart's  ligament.  Under  ansBsthesia 
the  usual  lumbar  incision  was  made,  but  on  careful  dissection  right  into 
the  psoas  muscle  no  pus  was  obtained.  The  patient  was  turned  over 
and  it  was  found  that  the  anterior  swelling  had  disappeared.  It  was 
evident  that  the  collection  of  pus  previously .  observed  had  become 
diffused  in  some  direction.  The  patient  was  put  back  to  bed  to  await 
events.  These  marched  rapidly,  for  at  the  end  of  thirteen  days  the 
whole  of  the  left  thigh  had  become  swollen,  and  fluctuating  areas  were 
found  over  Scarpa's  triangle  and  at  the  back  of  the  thigh.  These  were 
opened  and  much  pus  escaped.  On  exploring  with  the  finger  the  inter- 
muscular spaces  of  the  thighs  were  found  to  have  been  widely  opened 
up  by  suppuration.  The  cavities  communicated  by  the  openings  in  the 
adductor  magnus.  They  were  well  mopped  out  and  syringed  with  1-40 
carbolic,  and  a  little  iodoform  and  glycerine  were  injected  and  gauze 
drains  were  introduced.  The  patient's  temperature  came  down  to 
normal  and  remained  so  for  fourteen  days,  when  it  again  became 
elevated,  and  pain,  over  the  lower  part  of  Hunter's  canal,  radiating 
beyond  the  knee,  was  complained  of.  An  abscess  was  found  above  the 
knee  on  the  inner  side  of  the  thigh  and  opened.  After  this,  with 
daily  syringing,  all  the  large  cavities  closed  slowly,  but  soundly,  and 
three  months  after  the  last  operation  the  patient  left  the  country  in 
good  condition.  In  this  case  the  pus  had  in-obably  not  entered  the 
sheath  of  the  psoas,  but  had  coursed  behind  the  peritoneum  along 
the  iliac  and  femoral  vessels. 

The  accompanying  photogra[)hs(Figs.  291,  292),  kindly  sent  to  me  by 
Dr.  D'Olier,  of  Arundel,  represent  the  present  condition  of  this  patient, 
whose  general  health  leaves  nothing  to  be  desired. 

Sinus. — The  trcatrnonfc  of  this  condition  has  already  been 
referred  to  on  p.  402.  I  have  not  yet  mot  with  a  case  that 
has  failed  to  heal  or  to  he  kept  in  check  when  the  injection 
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of  snijill  measured  quantities  (5j  to  5iij)  of  1-40  carbolic  has 
been  carried  out  regularly.  In  rare  instances  Avhere  relatively 
large  sequestra  are  present  some  operative  measures  may  be 
required,  e.g.  in  the  dorsal  region,  costo-transversectomy,  in 
.the  lumbar,  Trcves's  operation  may  be  called  for* 


Fig.  291.— Youug  Man  after 
Operation  for  Lumbar 
Abscess  with  Instrument. 


Fig.  292.  — Same  Patient  after 
Operation  for  Lumbar  Abscess 
witliout  Instrument. 


The  latter  is  a  .systematised  plan  of  lumbar  drainage.  A 
vertical  incision  is  made  at  the  outer  edge  of  the  erector 
-spinaj.  The  attachment  of  the  quadratus  and  psoas  muscles 
.'ire  separated  from  the  transverse  processes  and  the  diseased 
area  is  explored  with  the  finger.  For  a  full  description  see 
Treves's  "Operative  Surgery." 

_  *  In  one  in-stance  a  patient  with  two  small  siim.scs  that  liad  been  treatoa  in 
this  manner  for  three  years  was  sent  to  a  convalescent  home  where  (he  earholic 
injections  were  chariRed  for  a  lotion  of  boracic  ncid  :  ....xK.M.sive  siij  pural.ion  and 
iardaceous  disease  rapidly  developed. 
11  n 
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Paraplegia.  Symptoms  of  Implication  of  the  Spinal 
Cord. — The  commoner  sensory  symptoms  are  a  girdle  j^ain  and 
pain  at  the  pit  of  the  stomach  and  in  the  limbs.  Hyper- 
:i3sthesia  above  and  patchy  anaesthesia  below  the  lesion  are- 
also  sometimes  observed.  Early  motor  symptoms  are  weak- 
ness in  the  limbs,  clumsiness  from  catching  of  the  toes  in 
walking  and  difficulty  in  standing.  In  atlo-axoid  disease 
sudden  compression  of  the  medulla  and  death  may  occur. 
The  superficial  and  deep  reflexes  are  exaggerated  in  the  early 
stages  and  are  diminished  or  lost  in  the  later  stages.  Trophic 
lesions,  e.g.  wasting  of  muscles,  herj)es  and  bed-sores  may 
arise.  The  limbs  may  become  cold,  congested  and  hyper- 
idrotic.  In  cervical  disease  the  phrenic  nerves  may  be 
paralysed  and  in  the  dorsal  region  intercostal  paralysis 
may  occur.  With  prolonged  and  efficient  rest  there  are 
but  few  cases  of  paraplegia  from  tubercular  spondylitis  that 
will  not  recover  completely.  Even  when  the  condition  is 
pronounced  and  there  is  evidence  of  its  being  not  merely  due 
to  pressure  upon  the  spinal  cord,  but  to  myelitis,  in  the 
presence  of  ankle-clonos,  oedema  of  the  legs  and  bed-sores, 
a  patient  course  of  efficient  fixation  of  the  sj)ine  Avill  be 
rewarded  with  the  practically  complete  recovery  of  power, 
a  trace  of  increase  of  knee-jerk  and  of  ankle-clonos  alone 
attesting  to  some  permanent  damage  to  the  cord. 

If  after  two  months'  rest  on  a  prone  couch,  combined  with 
the  use  of  a  well-made  and  well-adjusted  Chance's  splint,  no 
improvement  is  obtained,  some  further  measures  should  be 
adopted.  These  measures  are — 1,  forcible  correction  of  the 
deformity ;  2,  laminectomy ;  3,  other  operations,  e.g.  costo- 
transversectomy. 

Forcible  correction  of  the  deformity,  as  has  been  shown  on 
p.  406,  results  in  the  formation  of  a  potential  space  in  front  of 
the  spinal  cord.  At  the  moment  of  its  formation  a  negative 
pressure  exists  in  this  space  and  that  negative  pressin-e  will 
exert  a  suction  action  on  fluid  exudation  outside  the  cord  and, 
by  diminishing  pressure,  will  reheve  paraplegia.  In  the  rare 
cases  where  there  is  direct  pressure  of  bone  upon  the  cord 
forcible  correction  might,  reasonably  be  given  a  trial.  Among 
the  many  cases  of  tubercular  spondylitis  in  which  this  opera- 
tion has  "been  done  paraplegia  has  been  present  in  some  and 
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has  been  at  once  relieved  by  the  operation*  In  my  opinion 
this  measure  is  indicated  in  such  cases. 

Laminectomy. — This,  in  practised  hands,  is  an  easy  opera- 
tion to  perform,  and  in  healthy  subjects  it  is  free  fi'om  serious 
risks.  For  the  condition  under  consideration  the  operation 
has  the  powerful  support  of  V.  Horsley.  Kemembering  that 
the  subjects  of  paraplegia  are  often  weakly  and  likely  to  suffer 
much  shock  from  an  operation  that  entails  a  rather  prolonged 
anaesthesia,  laminectomy  for  tubercular  spondylitis  cannot  be 
said  to  be  free  fi-om  immediate  risk.  Again,  in  this  affection 
the  laminie  are  sound  and  constitute  an  important  factor  in 
supporting  the  trunk;  their  removal  weakens  the  spine, 
especially  in  cases  where  the  articular  processes  are  affected 
by  inflammation.  The  result  of  this  is  that  in  some  cases 
that  I  have  seen  the  patient  has  required  to  be  kept  lying  on 
the  back  for  many  years  after  the  operation,  Avhilst  other 
equally  severe  cases  treated  in  other  Avays  have,  with  a 
suitable  support,  been  happily  walking  about  and  have 
resrained  strenoth.  In  a  few  cases  the  wound  has  become 
infected  by  tubercular  matter  and  a  large  red  tubercular  area 
has  developed,  and  at  the  same  time  the  resisting  power  of 
the  spine  has  been  greatly  decreased.  Laminectomy  is  in- 
dicated when  paraplegia  sets  in  late  and  is  persistent : 
features  that  point  to  thickening  of  the  meninges. 

Operations  other  than  Laminectomy. — Costo-transversec- 
tomy  in  the  dorsal  region  and  Treves's  operation  in  the 
lumbar  region  are  indicated  when  there  is  reason  to  suspect 
pus  or  sequestra  in  cases  of  paraplegia,  and  they  may  be  applied 
in-  any  such  ca.se  as  an  alternative  to  forcible  correction. 

Malignant  Disease  of  the  Spine. — Pathology. — Malignant 
disease  of  the  vertebne  may  resemble  tuberculosis  in  its  early 
effects.  The  forms  of  malignant  disease  that  I  have  observed 
in  the  vertebne  arc  lymplio-sarcoma,  spindle-celled  and 
roimd-celled  sarcoma,  and  secondary  cancer.  Lympho- 
sarcoma extending  from  deep  lymphatic  glands,  whether  in 
the  neck,  chest,  oi-  abdomen,  in  my  experience  occiii-s  most 
commonly. 

Sijw/plom». — Pain  and  paraplegia  ai'c  tlie  most  constant 

*  See  Clin.  Soc.  Trans.,  IHOH,  where  the  late  W.  Cottorell  rcconled  two 
Hnch  cases. 
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symptoms.  The  latter  differs  from  that  of  tubercular  spondy- 
litis in  having  no  tendency  to  get  well  under  treatment. 

Diagnosis. — The  importance  of  diagnosis  depends  upon 
the  desirability  of  letting  the  patient's  friends  know  the 
gravity  of  the  case  as  much  as  upon  the  need  of  data  for 
treatment.  Cancer  or  sarcoma  may  be  present  in  some  other 
part  of  the  body  or  mny  have  been  previously  operated  upon. 
In  some  cases,  in  the  neck  or  abdomen  a  mass  of  growth  can 
be  felt  adhering  to  the  front  or  the  sides  of  the  abdomen; 
in  other  cases  growth  can  be  detected  about  the  laminie  and 
spinous  processes.  Like  tuberculosis,  malignant  disease  of 
the  spine  may  occur  at  any  age. 

Treatment.- — In  no  case  that  I  have  examined  would  any 
operation  have  helped  the  patient.  C'oley's  fluid  may  be  tried 
in  cases  of  sarcoma,  but  it  is  just  m  sarcomatous  growths 
arising  in  bone  that  this  method  has  been  fomid  least  helpful. 
In  cases  of  cancer  it  is  useless.  In  most  cases  all  that  can 
be  done  is  to  make  the  patient  as  comfortable  as  possible  by 
rest  in  bed  and  careful  nursing. 

Wry-neck  or  Torticollis. — Wry-neck  is  an  involuntary 
deviation  or  malpcsition  of  the  head  and  neck,  whether  lateral, 
anterior,  or  posterior.  Lateral  deviation  is  the  most  common 
and  it  is  generally  accompanied  by  more  or  less  rotation  of 
the  head.  The  various  conditions  usually  grouped  under  the 
head  of  wry-neck  are  roughly  separated  into  acute  and 
chronic. 

Acute  or  Rheumatic  Torticollis  is  accompanied  by  pain, 
either  in  the  muscles  or  in  the  articulations  of  the  spine. 
The  condition  usually  mends  in  a  few  days,  but  it  may  recur 
and  finally  become  chronic.  Although  the  consideration  of 
this  affection  belongs  to  medicine  rather  than  surgery,  for 
the  purpose  of  diagnosis  and  preventive  treatment  a  few 
words  must  be  devoted  to  it  in  this  place. 

The  muscular  form  is  marked  by  the  sudden  onset  of  pain 
and  deformity,  the  dull  and  subsequently  more  acute  pain, 
which  is  eased  by  immobilisation  of  the  head  and  increased 
by  attempts  to  correct  the  position  of  the  head ;  the  articular 
form  by  tender  points  over  the  seat  of  the  articular,  spinous, 
and  transverse  processes.  The  pain  in  this  variety  of  torti- 
collis is  generally  seated  about  the  third  or  fourth  cervical 
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vertebrte,  and  sometimes  is  greatest  on  the  side  opposite  to 
that  to  which  the  head  inchnes.  Even  though  the  occipito- 
atloid  joints  are  not  involved  the  patient  is  unable  to  impart 
any  movement  to  the  head  or  neck. 

The  particular  character  of  the  malposition  of  the  head 
Anil  depend  upon  the  particular  muscles  that  are  contracted. 
If  the  sterno-mastoid  is  chiefly  concerned,  the  head  will  be 
drawn  down  to  the  shoulder  of  the  side  on  which  the  muscle 
is  acting,  whilst  the  face  will  be  turned  to  the  opposite  side. 

AATien  the  contraction  of  the  trapezius  is  the  chief  factor 
in  producing  the  deformity,  the  head  Avill  be  drawn  back  to  a 
gi-eater  or  less  extent,  as  well  as  inclined  to  the  side. 

In  some  cases  retrocollis,  that  is,  inclination  of  the  head 
backwards  without  lateral  deviation,  has  been  observed.  In 
others  the  attitude  of  the  head  varies  at  diS'erent  periods  of 
the  attack,  according  to  the  intensity  of  the  rheumatic  in- 
flammation moving  from  one  point  to  another. 

Gaitmtion. — There  is  no  doubt  that  the  abnormal  attitudes 
depend  upon  reflex  painful  contractions  of  the  cervical 
mu.scles. 

Secondary  deviation  of  the  spinal  column  is  seen  in  this 
as  in  other  forms  of  torticollis. 

General  Symptoms. — There  is  some  fever,  with  chills  and 
malaise. 

Course  and  Terminations. — The  pain  disappears  and  the 
head  as  a  rule  assumes  its  natural  appearance  at  the  end  of  a 
few  days.  Occa.sionally,  troublesome  neuralgia  fi'om  inflam- 
mation of  the  nerve-trunks  as  they  pass  through  the  inter- 
vertebral foramina,  and  skin-lesions,  such  as  herpes,  etc.,  are 
obsen^erl.  In  a  few  cases  of  the  articular  rheumatic  form  the 
affection  becomes  acute  or  chronic,  and  pachymeningitis  of 
the  medulla  or  of  the  base  of  the  brain  has  been  observed 
a.s  a  complication.  Though  seldom  accompanied  by  general 
articidar  rheumatism,  cardiac  complications  have  been  ob- 
served in  children. 

Treatraent. — The  full  discussion  of  methods  of  treatment 
belongs  to  works  on  medicine.  If  the  case  tends  to  become 
subacute  or  chronic  a  suitable  extension  (Fig.  293)  should 
ha  applied  to  the  head,  the  patient  resting  on  a  Hrm  mattress 
with  the  head  supported  upon  a  small  air-cushion  or  soft 
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pillow.  Massage  and  the  constant  current  arc  frequently  of 
use  when  suitably  applied. 

Other  forms  of  wry-neck  are  secondary  to  inflammatory 
conditions,  in  the  cervical  lymphatic  glands.  Inflammation 
of  the  spinal  accessory  nerve  from  septic  thrombosis  of  the 
internal  jugular  vein  has  also  been  observed.  These  and 
other  conditions  are  to  be  distinguished  from  ordinary  acute 
torticollis. 

Ocular  Torticollis. — Landolt  and  other  oculists  have 
specified  the  abnormal  conditions  that  may  give  rise  to  oblique 


Fig.  293. — Method  of  Extension  api)licable  to  cases  of  Torticollis. 
(liedard.) 

positions  of  the  head.  Affections  of  the  fourth  nerve  leading 
to  paralysis  of  the  superior  ol^lique  muscle  are  the  chief  cause 
of  this  form  of  torticollis,  which  disappears  when  the  ocular 
defect  is  corrected. 

Chronic  Torticollis. — Chronic  torticollis  is  made  to  con- 
stitute a  large  group  of  cases,  which  is  subdivided  into — 

ft.  Congenital  cases,  in  which  the  sterno-mastoid  or  other 
muscles  are  permanently  shortened,  so  that  chloroform  an- 
aesthesia produces  no  modification  in  the  deformity.  There 
is  a  varying  amount  of  compensating  scoliosis  and  hemi- 
atrophy of  the  face  may  be  present. 

b.  Acquired  permanent  cervical  scoliosis  may  be  due  to 
contraction  of  muscle,  to  arthritis  (usually  rheumatic),  to 
disease  of  bone  (caries) ;  rachitic,  due  to  softening  of  bones 
and  hgaments. 

c.  Chronic  nervous  torticollis,  the  clonic  form  of  which 
(spasmodic  wry-neck)  is  more  familiar  than  the  tonic  form. 
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Brissaiid's  '^mental"  variety  of  this  affection,  is  characterised  by 
the  ease  with  which  the  spasm  is  overcome  (.see  figs.  301,  302). 

(/.  Hysterical  wry-neclv,  whether  from  contracture  or 
paralysis. 

e.  Paralytic  torticollis,  distinguished  from  the  hysterical 
form  bv  the  electrical  reactions. 


Fig.  294. — Dissection  of  a  case  of  Congenital  Torticollis- 
The  left  sterno-inastoid  is  atrophied.   (Luning  and  SchuUess.) 


f.  A  group  of  cases  secondary  to  various  conditions,  such 
us  scars  from  burns,  or  tubercular  tymphatic  glands,  or  to 
<;hronic  mastoid  disease. 

g.  Noddinrj  spa^sm  in  children  must  be  distinguished 
from  spasmodic  wi-y-neck. 

Congenital  Wry-neck. — In  this  condition  the  deviation  is 
<l(;tcniiincd  by  structural  .shortening  of  certain  muscles  and 
concomitant  changes  in  form  of  the  cervical  colunm.  The 
particular  character  of  the  deformity  varies  according  to  the 
anatomical  condition  present. 

Anatomy. — The  stcrno-mastoid  muscle  is  that  most  com- 
monly at  fault.  The  degree  to  Avhich  this  uuisclc  may 
bo  affected  is  .shown  l)y  a  case  recorded  Ity  Jjiuiing  and 
.Schultess  (Fig.  294). 
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The  shortened  muscle  in  this  case  was  fibrous  in  character. 
The  attachments  of  the  muscle  in  such  cases  arc  frequently 
abnormal.  Of  the  two  sterno-mastoid  muscles  ^he  right  is 
more  frequently  affected,  and  the  sternal  more  extensively 
shortened  than  the  clavicular  fasciculus. 

Post-mortem  examinations  made  soon  after  birth  show 
that  the  condition  is  developed  in  intra-uterine  life.    It  is. 


Fig.  295. — Congenital  TorticolKs. 


Fig.  296.— Congenital  Torticollis. 


Front  view. 


Back  view. 


hard  to  explain  why,  in  congenital  cases,  there  should  be  any 
cicatricial  contraction  of  the  affected  muscle,  although  we 
should  expect  it  to  be  atrophic,  as  are  the  muscles  in  cases  of 
congenital  club-foot.  In  my  opinion,  in  true  congenital  cases 
of  muscular  origin  the  muscle  would  probably  be  the  seat  ot 
atrophy  and  fibrous  substitution  rather  thtm  of  intlannnatory 
changes.  In  one  congenital  case  I  have  observed  slight 
shortening  of  both  sterno-mastoids,  resulting  in  a  cervical 
kyphosis.  The  cervical  spine  in  these  cases  of  congenital  wry- 
neck must  exhibit  a  scoliotic  cvu-vc.  In  some  cases  the  shape 
of  the  bones  is  so  markedly  altered  that  it  alone  accounts 
for  the  persistence  of  the  deformity. 
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The  chronic  wry-neck  of  childhood  closely  resembles 
congenital  wry-neck.  The  sterno-mastoid  muscle  is  the  one 
usually  at  fault.  The  usual  explanation  of  this  deformity  is 
that  it  is  the  result  of  cicatricial  contraction  of  a  sterno- 
u^astoid  secondary  to  rupture  during  delivery,  and  subsequent 
formation  of  a  hfematoma. 

Although  cases  of  this  kind  have  been  recorded  in  which 


Fig.  -JOT.— The  Patient  of  Fig.  29.)  Fig.  298— The  Patient  of  Fig.  295 

after  Operation.  after  Operation. 

Front  view.  Back  view. 


no  wry-neck  has  followed,  and  in  spite  of  the  fact  that  rupture 
of  a  muscle  such  as  the  biceps  traction  results  not  in  shorten- 
ing, but  rather  in  elongation  of  the  muscle,  I  am  inclined  to 
agree  with  tho.se  who  attribute  the  deformity  to  injury. 
In  such  ca.ses  the  infant,  to  obviate  pain,  instinctively  holds 
the  head  in  the  position  of  the  greatest  relaxation  of  the 
muscle,  and  thus  the  .shortening  is  due  to  adaptation  as  well  as 
cicatricial  changes  in  the  nmscle.  In  a  ca.se  recently  under 
iriy  caro  the  patient  was  sent  to  mo  at  the  age  of  two  weeks. 
There  was  slight  swelling  and  a  little  hardness  of  the  left 
stcmo-ma.stoid.     Some  of  these  ca.scs  of  induration  of  the 
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sterno-mastoid  are  due  to  syphilis  and  must  be  treated 
accordingly. 

Illustrative  Case.—A.  boy,  aged  eleven  and  a  half  years,  previously 
untreated.  I  divided  the  sterno-mastoid  through  a  small  vertical 
incision.  The  appearance  of  the  patient  before  oi)eration  is  shown  in 
Figs.  295  and  296,  and  the  immediate  result  in  Figs.  297  and  298. 
In  order  to  correct  the  associated  fixed  lateral  curvature  that  had 
arisen  in  this  case  the  apparatus  shown  in  Fig.  300  was  adapted. 

Treatment. — This  consists  in  complete  section  of  all  the 
contracted  fibres  of  the  sterno-mastoid,  and  the  subsequent 
wearing  of  a  support  which  maintains  the  head  in  good 
position  until  all  farther  contraction  has  been  avoided.  In 
cases  in  which  the  sternal  portion  of  the  muscle  is  chiefly  at 
fault  it  can  be  divided  subcutaneously.  The  patient,  being 
fully  anaesthetised,  is  laid  on  the  back  on  the  table  and 
a  firm  pillow  placed  under  the  shoulders.  One  assistant 
depresses  the  forehead  with  his  left  and  rotates  the  head 
with  the  right  hand.  Another  draws  down  the  shoulder  of 
the  affected  side.  The  surgeon  draws  the  skin  over  the 
tendon  outwards  with  the  thumb  of  the  left  hand,  and 
passes  a  sharp-pointed  tenotome  under  the  tendon  from 
the  outer  side,  about  three-quarters  of  an  inch  above  its 
insertion.  A  blunt-pointed  tenotome  is  then  taken  and  the 
section  completed,  the  assistants  holding  the  head  as 
directed  by  the  surgeon.  Some  surgeons  prefer  to  divide 
the  tendon  from  its  superficial  aspect.  The  clavicular  part 
of  the  muscle  may  be  divided  m  the  same  way,  but  most 
surgeons  prefer  to  do  this  through  an  open  wound  on  account 
of  the  proximity  of  the  large  vessels  of  the  neck.  The  open 
operation  is  best  done  through  a  transverse  incision  an  inch 
or  more  in  length,  parallel  to  the  clavicle  and  about  one- 
third  of  an  inch  above  it.  Lorenz  recommends  a  short 
transverse  incision  an  inch  long,  its  centre  placed  over  the 
space  between  the  two  heads,  so  that  by  drawing  the  skin  first 
one  way,  then  the  other,  both  heads  can  be  exposed  to  view 
divided  in  turn.  An  incision  along  the  lower  part  of  the 
anterior  border  of  the  sterno-mastoid  may  be  used  instead  of 
a  transverse  cut. 

In  children  with  wry-neck  the  muscle  is  usually  very 
small,  and  an  adequate  incision  for  the  purpose  leaves  a 
very  inconspicuous  scar. 
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The  after-treatment  of  these  cases  is  of  as  much  importance 
as  the  operation.  For  efficient  fixation  of  the  head  a  Chance's 
back  spHnt  with  a  cervical  piece  added  gives  the  best  support 
in  my  experience.  The  head  is  held  by  a  padded  metal  band 
to  which  frontal  and  mental  straps  are  attached  and  to  which 
a  branch  for  the  chin  may  also  be  added  on  the  side  opposite 


Fig.  299. — Rack  and  Pinion  Apparatus  Fig.  oOO.— Apparatus  used  by  the 

in  Gradual  Correction  of  "Wry-neck.  Author  for  Wry-neck. 

(//.  li.  ] feather  Bi/jij.) 

the  deformity.  A  siinilar  contrivance  can  be  used  for  the 
f^radual  {nee  Fig.  290)  correction  of  early  cases.  In  infants, 
strapping  and  bandages  may  be  used. 

Wry-neck  of  Arlifida/r  or  Osscouh  Origin. — C!hieHy  from 
the  point  of  view  of  diagnosis  it  is  necessary  to  refer  again 
to  certain  affections  of  the  cervical  spine  that  not  infre- 
<[uently  cause  wry-neck. 
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Rheumatoid  Arthritis. — In  certain  cases  of  rheumatoid 
arthritis  marked  lateral  or  anterior  torticollis  is  observed. 

Chronic  articular  torticollis  usually  follows  the  acute 
form  of  rheumatoid  arthritis.  The  attacks  of  pain  and  the 
deformity  persist  with  more  or  less  fever.  The  spine  is  tender 
and  pain  is  felt  at  the  root  of  the  neck  and  along  the  arms. 
Grave  deformity,  followed  by  wasting  of  muscles,  is  apt  to  be 
produced  by  changes  in  the  joint-surfaces  and  capsules.  The 
cervical  spine  becomes  extremely  rigid. 

Treatment. — The  proper  treatment  is  to  prevent  deformity 
by  a  support  to  the  head. 

Tubercular  disease  of  the  cervical  spine,  whether  in  the 
atlo-axoid  region  or  in  the  lower  cervical  vertebrfe,  may  give 
rise  to  lateral  as  well  as  antero-posterior  bending  and  so 
simulate  wry-neck.  In  rare  instances  the  head  is  bent 
backwards  in  atlo-axoid  disease. 

Rachitic  Torticollis. — This  name  has  been  applied  to 
lateral  or  posterior  deviation  of  the  cervical  spine,  due 
to  yielding  of  the  bones  softened  by  rickets.  There  is  no 
muscular  spasm  in  these  cases  and  the  deformity  is  at  first 
readily  corrected.  Later,  more  or  less  rigidity  is  present  from 
changes  in  the  bones. 

The  diagnosis  is  arrived  at  by  the  general  signs  of  ricket.s 
and  by  the  ready  improvement  obtained  by  suitable  diet,  etc. 
The  head  requires  support  in  a  good  position  until  all  trace  of 
rickets  has  disappeared. 

Spasmodic  Wry-neck,  or  Chronic  Nervous  Torticollis. — 
Spasmodic  or  intermittent  torticollis  shows  itself  in  a  great 
variety  of  forms.  Two  principal  forms  are  to  be  distinguished, 
clonic  and  tonic.  The  former  is  the  commoner  and  from  it 
the  name  of  this  group  is  taken.  The  two  forms  are  often 
combined  in  the  tonico-clonic  torticollis  (Benedikt). 

Clonic  Form. — The  spasm  is  usually  unilateral  and  is 
seated  in  sets  of  muscles  supplied  by  different  nerves,  e.g. 
spinal  accessory,  facial,  cervical,  hyoglossal,  etc.  The  muscles 
more  commonly  affected  are  the  sterno-mastoid,  the  trapezius, 
the  splenius,  the  levator  anguli  scapulm,  the  supra-  and  infra- 
spinatus. Before  the  muscles  of  the  neck  become  affected 
spasms  may  have  shown  themselves  in  other  regions,  e.g.  the 
arm,  the  face,  the  floor  of  the  mouth. 
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The  exact  character  of  the  deformity  depends  upon  what 
muscles  are  affected. 

1.  Spasm  of  a  single  sterno-mastoid  is  not  common.  ^  It 
shows  itself  by  a  series  of  sometimes  painful  contractions 
which  bring  the  occiput  towards  the  shoulder  of  the  side  on 
which  the  contracting  muscle  is,  the  face  being  turned  in  the 
opposite  direction. 

2.  S-pasm  of  the  U'p'per  Part  of  one  Trapezius.— The  head 
is  drawn  backwards  and  downwards  towards  the  affected  side 
and  shghtly  rotated  towards  the  opposite  side.  The  scapula 
is  drawn  towards  the  spine  and  the  shoulder  is  shghtly 
raised. 

3.  Spasvi  of  the  Splenius.— The  head  is  inclined  backwards 
and  slightly  turned  towards  the  contracted  side.  In  its  upper 
third*  the  muscle  can  be  felt  to  harden  during  the  contractions. 

4.  Spasm  of  the  Levator  Anguli  Hcapulce. — The  head 
is  slightly  inclined  to  the  affected  side  ;  the  shoulder  is 
drawn  up. 

5.  Spasm,  of  the  Posterior  Cervical  Muscles  of  both  sides 
gives  rise  to  retraction  of  the  head  or  retrocoUis.  The 
posterior  deep  muscles  seldom*  act  singly  and,  indeed,  com- 
bined action  of  muscles  is  commoner  than  isolated  action  in 
all  forms  of  spasmodic  torticollis. 

6.  Spasm  of  one  Sterno-mastoid  and  of  the  Trapezius  of 
the  same  side. — This  gives  rise  to  marked  rotation  of  the 
head  so  that  the  skin  of  the  same  side  of  the  neck  is -thrown 
into  deep  folds. 

7.  Spasm  of  the  Sterno-mastoid  and  the  Splenius  of  the 
mme  side. — This  produces  a  marked  inclination  of  the  head 
towards  the  shoulder.    It  is  not  a  frequent  combination. 

8.  Spasm  of  the  Sterno-mastoid.  of  one  side  find  of  th,e 
Geniical  Muscles  of  the  opposite  side. — This  gives  rise  to 
marked  rotation  of  the  head — the  so-called  "  rotatory  tic." 
When  the  splenius  on  one  side  and  the  sterno-mastoid  of  the 
other  are  affected,  the  rotation  is  extreme. 

Various  other  coinbinations  are  observed  and  each  case 
must  bo  studied  by  itself.  The  platysma  is  often  affected, 
throwing  the  skin  of  the  neck  into  ridges.  Conjugate  devia- 
tion of  the  eyes,  spasm  of  the  muscles  of  the  face,  or  floor  of 
the  mouth,  are  rather  rare  complications. 
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The  clonic  spasms  may  come  on  suddenly  or  be  preceded 
by  stiffness  or  pain.  The  movements  occur  every  few 
minutes  and  the  head  cannot  be  kept  still.  The  move- 
ments cease  during  sleep.  They  are  increased  by  emotion, 
excitement,  or  fatigue.  The  muscles  sometimes  show  hyper- 
trophy— they  never  waste. 

Torticollis  Nutans. — In  this  condition  the  neck  is  flexed, 
the  chin  is  bent  forward  in  a  series  of  nodding  movements. 

TJie  Tonic  Form  or  Spastic  Torticollis. — If  the  sterno- 
mastoid  alone  or  in  combination  with  the  trapezius,  are  the 
muscles  affected,  the  head  is  continuously  drawn  to  the  same 
side,  whilst  the  face  is  turned  in  the  opposite  direction.  The 
head  is  sometimes  drawn  backwards  by  simidtaneous  contrac- 
tion of  the  posterior  cervical  muscles.  When  clonic  increase 
of  spasm  is  observed  in  cases  of  spastic  wry-neck  the*  term 
clonico-tonic  has  been  used. 

JEtiology. — In  England  the  affection  is  commoner  in 
women  than  in  men.  It  usually  commences  in  middle  age. 
Very  rarely  it  has  been  observed  in  infants  under  a  year  old  : 
in  such  cases  it  has  ceased  after  a  few  months. 

Pathology. — This  is  obscure.  It  is  common  to  observe  slight 
degrees  ot"  clonic  spasm  in  various  muscles,  e.g.  of  the  eyelids, 
floor  of  the  mouth.  Such  conditions,  though  they  do  not 
incapacitate  the  individual  from  the  ordinary  vocations  of 
life,  are  probably  of  kindred  origin  to  spasmodic  torticollis. 
All  are'' probably  of  central  origin. 

Diag7iosis.  —  The  condition  must  be  distinguished  from 
spasmodic  affections  due  to  organic  brain  lesions,  such  as 
syphilitic  gumma.  The  degree  of  spasm  in  spasmodic  torti- 
collis sometimes  is  so  powerful  that  it  is  almost  impossible 
to  correct  the  deformity.  At  other  times  it  is  readily 
corrected.  The  latter  condition  (Figs.  301,  302)  has  been 
termed  "  torticollis  mental  "  by  Brissaud. 

Prognosis. — The  prognosis  is  always  grave.  Under  suit- 
able general  medical  treatment  the  local  condition  improves 
for  a  time  and  in  a  few  instances  seems  to  have  disappeared 
altogether.  The  more  severe  cases  require  operative  treat- 
ment. 

Treatment — Non-Operative. — In  the  slighter  cases  rest 
combined  with  the  use  of  a  light  support,  liberal  diet,  etc., 
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Avill  serve  to  keep  the  patient  comfortable.  Drugs  are  usually 
of  little  service,  but  nerve  tonics,  e.g.  valerianate  of  zinc  and 
the  use  of  the  constant  current,  may  be  helpful. 

The  surgical  treatment  of  spasmodic  torticollis  is  prac- 
tically confined  to  two  procedures— excision  of  a  portion  of 
the  spinal  part  of  the  spinal-accessory  nerve,  first  done  by 


Fig.  301.— Mental  Torticollis.  {Redard.)  Fig.  302.— Mental  Torticollis.  (Jlcdard.) 

The  patient  is  unable  to  prevent  the  spasms,  but  can  easily  replace  the  head  by  the  hands. 


Campbell  do  Morgan*  in  18G6,  and  excision  of  parts  of  the 
posterior  primary  branches  of  the  upper  cervical  nerves.  The 
latter  operation,  performed  in  America  by  W.  W.  Keen  in 
1889,  was  first  performed  in  England  by  Noble  Smith.f 
The  report  of  a  case  by  the  latter  surgeon  will  servo  to  illus- 
trate this  operation  on  the  cervical  nerves. 

The  operation  for  excision  of  part  of  the  spinal  accessory 
nerve  is  best  done  by  an  incision  along  the  upper  part  of  the 
nntcrior  border  of  the  stcrno-mastoid. 

•  Campbell  (le  Morgan,  JJril.  mid  For.  Medico-Chiriir.j.  Itcv.,  ISCG. 
t  Noble  Hmith,  "  Spasmodic  Torticollis,"  London,  1891. 
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The  operation  for  the  division  of  the  posterior  branches 
of  the  cervical  nerves  is  thus  described  by  Noble  Smith  : — 

I  mtide  an  incision  from  the  occiput  downwards  for  about  three 
inches,  parallel  to  and  about  an  inch  to  the  right  of  the  spinous  pro- 
cesses ;  through  the  trapezius  down  to  the  edge  of  the  splenius,  some  of 
the  fibres  of  which  muscle  I  had  subsequently  to  divide  to  enlarge  the 
wound,  then  through  the  complexus,  and  eventually  exposed  the 
posterior  branches  of  the  cervical"  nerves.  The  great  occipital  nerve 
then  came  into  view,  and  this  I  had  to  separate  from  its  attachments 
and  draw  aside.  I  excised  a  piece  of  the  external  division  of  this  nerve, 
also  of  the  third  and  fourth  posterior  branches.  Considering  the 
extensive  connection  of  nerves  in  this  part,  I  thought  it  well  to  separate 
the  splenius  from  parts  beneath  it,  and  search  for  and  excise  all  filaments 
of  nerve  passing  into  that  muscle.  I  also  acted  in  the  same  manner  as 
regards  the  complexus.  I  had  intended  to  try  to  excise  a  piece  of  the 
suboccipital  nerve,  but  having  ah'eady  made  a  rather  deep  dissection, 
and  found  that  some  veins  interfered  with  such  further  operation,  I 
desisted  from  doing  any  more.  This  operation  was  recovered  from  as 
rapidly  and  as  satisfactorily  as  the  other.s,  and  to  the  great  satisfaction 
of  the  patient  and  myself  all  spasmodic  action  was  practically  put  an  end 
to.  The  night  of  the  operation  the  patient,  for  the  first  time  for  sixteen 
years,  was  able  to  rest  her  head  on  her  pillow  mthout  spasmodic  action. 
This  good  result  has  continued.  There  is  an  occasional  slight  twitcli  of 
the  head  to  the  right,  caused  doubtless  by  the  deepest  layer  of  the 
rotators  supplied  by  the  suboccipital  nerve,  but  this  action  is  very 
trifling  and  is  thought  nothing  of  by  the  patient,  after  her  long  ])eriod 
of  severe  spasm.   This  slight  spasm  subsequently  ceased. 

A  very  important  point  in  respect  to  these  operations  is  one  which  I 
had  all  along  been  anxious  about,  and  that  was  the  loss  of  i)ower  from 
the  muscular  paralysis.  This  loss  of  power  has  proved  to  be  very  slight 
indeed,  and  the  patient  expresses  herself  as  experiencing  no  discomfort 
or  disability.  She  cannot  lift  the  left  hand  quite  as  high  above  her 
head  as  she  can  the  right,  nor  quite  so  far  backwards,  but  she  can  use  it 
as  freely  to  any  part  of  the  head,  or  in  any  way  that  she  usually  requires. 
The  paralysis  on  the  right  side  of  the  neck  from  the  last  operation 
appears  to  cause  no  loss  of  control  whatever. 

Upon  this  point  it  may  be  stated  that  these  operations  may  be 
freely  undertaken  without  fear  as  to  any  weakness  or  loss  of  power  that 
might  be  expected.  Of  course  there  will  be  a  wasting  of  the  paralysed 
muscles  ;  but  to  counterbalance  this  condition,  there  has  been  in  this 
patient  so  marked  an  improvement  in  her  figure,  including  almost 
complete  removal  of  the  curvature  of  the  neck,  that  any  little  difi'erences 
that  may  remain  in  the  size  of  the  shoulders  will  be  a  very  unimportant 
matter. 

1  saw  this  patient  again  six  months  after  the  operation,  and  she 
remained  quite  well.  A  portion  of  the  spinal  accessory  nerve  had 
previously  been  exci.sed. 
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If  there  should  bo  any  clear  indication  for  excision  of 
part  of  the  suboccipital  nerve  the  venous  htemorrhage  may 
be  met  by  rapid  operating  and  temporary  packing. 

K.  H.  Parry*  Glasgow,  has  given  details  of  three  cases, 
and  by  his  courtesy  and 
that  of  the  editor  of  the 
British  Medical  Jour- 
nal, I  am  able  to  repro- 
duce photographs  of  two 
of  Mr.  Parry's  patients. 
(Figs.  303,  304.) 

Case  I.  —  J.  McP.,  aged 
thirty-seven,  was  admitted 
into  the  Victoria  Infirmary, 
Glasgow,  on  September  18th, 
1895,  suifering  from  spas- 
modic torticollis.  His  history 
is  as  follows :  He  was  all 
right  until  three  years  pre- 
viously, when  he  tripped  and 
fell  backwards  over  a  block 
of  wood,  striking  his  neck. 
After  this  injury  he  felt  a 
slight  pain  in  the  spine  of  the 
neck,  which  became  worse,  but 
was  never  very  severe.  He 
continued  at  his  work  as  a 
riveter  in  a  shipbuilding  yard, 
and  one  day  his  mates  ob- 
served and  told  him  that  his  head  was  constantly  jerking,  and  was 
drawn  to  the  left  side — a  position,  however,  which  he  assumed  while  at 
his  work.  Two  months  after  the  injury  he  consulted  a  doctor,  who 
advised  him  to  go  to  a  hospital.  He  did  not  follow  that  advice  till  three 
months  later,  during  which  period  the  pain  and  spasms  had  increased, 
and  the  head  was  drawn  over  much  more  strongly,  so  that  he  could  not 
straighten  it  excei)t  witli  the  help  of  his  hands.  He  had  now  to  leave 
off  work,  a.s,  instead  of  looking  at  his  work,  his  vision  was  directed 
along  the  side  of  the  ship.  He  then  entered  the  Glasgow  Royal 
Infirmary,  where  he  remained  for  about  two  months.  He  states  that  a 
nerve  was  divided  on  the  right  side  of  liis  neck,  and  this  statement  was 
corroborated  later  by  Dr.  Barlow,  who  performed  the  resection  of  the 
right  spinal  accessory  nerve.    No  imi)rovement  followed  this  o]ieratioii. 

Some  moritlis  later  he  saw  Professor  Mucewen,  who  suggested  a 
further  operation,  which  I  am  led  to  understand  was  u-xcision  of  right 
•  R.  H.  I'firry,  Brit.  Med.  Joum.,  Nov.  5lh,  1898. 
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Fig.  303. — Spasmodic  Torticollis. 
Dr.  Parry's  first  case. 


SPASMODIC  TORTICOLLIS. 


sterno-inastokl  muscle,  but  to  this  the  patient  objected.  Fifteen  montlis 
later  he  was  admitted  to  the  Royal  Infirmary,  Edinburgh,  where  he  was 
first  of  all  treated  by  medicines,  and  a  sub.se([uent  ]noposal  to  open  the 
head  did  not  meet  with  his  approval.  He  remained  there  fourteen 
weeks  and  was  dismissed  in  statu  quo. 

He  was  now  examined  by  a  well-known  surgeon  on  behalf  of  the 
Boilermakers'  Society,  and  as  his  case  was  considered  hopelessly  in- 
curable he  received  £120  in  lieu  of  all  further  claims. 

On  admission  into  the  Victoria  Infirmary  it  was  evident  that  we  had 
to  deal  with  a  very  severe  case  of  spasmodic  torticollis,  the  head  being 
so  drawn  to  the  left  that  the  face  looked  over  the  left  shoulder.  The 
chin  could  not  be  brought  to  the  middle  line  without  the  aid  of  both 
hands,  and  no  sooner  was  this  movement  successfully  accomplished  than 
the  platysma,  sterno-mastoid,  trapezius,  and  splenius  were  seen  to 
contract,  and  force  the  head  back  into  its  old  position.  The  right  sterno- 
mastoid  remained  relaxed  and  therefore  took  no  part  in  causing  or 
maintaining  the  deformity.  During  sleep  the  jerking  movements 
ceased,  but  the  head  remained  in  the  twisted  position.  Pain  was  very 
severe  while  the  spasms  lasted. 

The  treatment  was  directed  during  the  first  few  weeks  to  allaying 
the  spasms  of  the  muscles.  Chloroform  was  given  and  the  muscles  on 
the  left  side  were  thoroughly  stretched.  In  anaesthesia  the  spasms  ceased 
and  the  head  was  easily  rotated  to  the  right  side,  showing  that  the  muscles 
on  the  left  side  were  not  permanently  contracted  or  shortened.  On  return 
to  consciousness  the  spasms  reappeared.  Massage,  stretching  and 
galvanism  were  then  tried  for  many  weeks,  but  unsuccessfully.  I  now 
concluded  that  the  only  hope  left  was  to  divide  the  nerve  supplying  the 
left  group  of  occipital  muscles  and  accordingly  I  explained  to  the 
patient  the  serious  character  of  the  operation  and  the  prospect  it  held 
out  to  him.  He  very  readily  consented  to  have  it  done,  but  at  the  same 
time  warned  me  that  if  it  were  unsuccessful  he  would  commit  suicide, 
as  his  life  was  a  burden  to  him. 

Ojwration.—Axi  incision  was  made  along  the  posterior  Ijorder  of  the 
left  sterno-mastoid,  and  all  the  structures  divided  down  to  the  splenius 
—the  latter  muscle  and  the  complexus  were  then  divided  in  order  to 
expose  the  suboccipital  triangle.  The  great  occipital  nerve  was  seized 
with  pressure  forceps,  and  was  traced  to  the  posterior  division  of  the 
second  nerve.  The  posterior  division  of  the  first  nerve  was  then  sought, 
where  it  lies  between  the  posterior  arch  of  the  atlas  and  the  vertebral 
artery.  The  posterior  primary  division  of  the  third  and  fourth  nerves 
were  then  divided,  but  these  were  very  difficult  to  find  by  reason  of  the 
depth  of  the  wound  and  the  absence  of  any  guide,  such  as  was  provided 
in  the  case  of  the  second  nerve. 

During  the  operation  the  haemorrhage  was  easily  controlled,  the 
occipital  artery  and  some  veins  being  ligatured.  Owing  to  the  size  and 
depth  of  wound  and  the  difficulty  of  applying  pressure  by  external 
dressing,  the  wound  was  packed  with  gauze  for  twenty-four  hours.  The 
after-treatment  of  the  wound  was  unimportant. 
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Whea  seen  the  evening  of  operation  the  head  was  in  a  normal 
position,  the  spasms  had  ceased,  and  he  had  no  difficulty  in  maintaining 
the  chin  in  middle  line.  He  continued  in  this  state  for  about  a  fort- 
night, when  it  was  noticed  that  there  was  a  slight  tendency  for  the  head 
to  turn  to  the  left  side  again,  but  I  expressed  a  very  definite  apinion  to 
the  etiect  that  it  was  only  temporary  and  due  to  contraction  of  the 
wound.  When  the  parts  were  quite  healed  the  neck  was  thoroughly 
massaged  and  in  the  course  of  a 
few  months  the  patient  was  com- 
pletely cured,  and  able  to  resume 
his  usual  employment  as  riveter, 
after  being  nearly  four  years 
unable  to  work. 

The  second  case  resembled 
the  first  in  several  points.  The 
occupation  was  the  same ;  the 
history  of  injury  the  same  — 
namely,  a  blow  on  the  back  of 
the  head— and  the  deformity  the 
Scime.  He  had  likewise  been 
under  treatment  in  various  hos- 
pitals before  admission  into  the 
Victoria  Infirmary. 

It  may  be  gathered  that  his 
condition  was  not  very  satisfac- 
tory from  the  fact  that  he  was 
ofiFered  £80  by  the  Boilermakers' 
Society  instead  of  a  weekly  pay- 
ment for  an  indefinite  period.  Fig-  304.— Spasmodic  Torticollis. 
The  treatment  in  this  case  con-  Dr.  Pany's  second  case, 

sisted  in  resection  of   a  portion 

of  the  right  spinal  accessory  nerve,  this  was  followed  by  but  slight 
improvement.  Attention  was  then  directed  to  the  muscles  on  the 
left  .side.  These  were  thoroughly  massaged  and  in  the  course  of  a 
few  montlis  we  were  rewarded  for  our  pains  by  the  patient's  complete 
recovery.    He  has  now  been  working  for  over  two  years. 

Hysterical  Wry-neck. — Two  forms  of  this  ati'ection  occur : 
(]j  hysterical  contraction;  (2)  hysterical  paralysis.  The 
former  is  the  more  common. 

If  i/Hterical  wry-neck  from  contmcture  may  begin  either 
suddenly  or  gradually.  Sometimes  the  contracture  is  con- 
tinuous, sometimes  it  is  intermittent.  In  the  latter  case  the 
contraction  only  appears  during  certain  actions:  e.g.  when  the 
patient  changes  a  lying  to  a  .sitting  posture  (P.  Kicher). 

J)i(X(jnmiii. — The  diagnosis  is  confirmed  by  sensory  or 
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motor  signs  of  hysteria  in  other  parts,  as  in  the  exceptional 
case  in  which  the  wry-neck  is  the  only  evidence  of  hysteria, 
patches  of  cutaneous  anassthesia  or  hyperisesthesia  may  be 
found  limited  to  the  skin  covering  the  contracted  muscle. 

Hysterical  Wry-neck  from  Paralysis. — The  head  inclines 
to  one  side.    The  head  can  be  replaced  in  position  without 

any  difficulty.  The  moment 
^^■^^^^^^^^^^■H  the  head  is  released  it  falls 
^^^^^^^^K/^^^K^^^  back  into  its  malposition.  The 
^^^^^^HkJ^^^^^H  paralysis  which  causes  the  de- 
viation is  in  general  of  short 
duration  and  tends  to  reappear 
at  intervals,  iishered  in  by  a 
feeling  of  numbness  on  one 
side  of  the  neck.  Finally,  the 
ma]  posture  may  become  habit- 
ual. This  form  of  wry-neck  is 
rare. 

Diagnosis.  —  The  condition 
is  distinguished  fi'om  real  para- 
lytic torticollis  by  the  fact  that 
all  the  muscles  react  readily  to 
faradisation. 

Fig.  305.— Hysterical  Wry-neck.  Illustrative   Gase.—A  lady,  aged 

The  iiabitaal  position.  thirty-two.    The  habitual  position  is 

shown  in  Fig.  305.  The  patient  is  a 
distinctly  neurotic  subject  and  suffers  from  lichen  planus.  She  has  had 
slight  rheumatism  in  wrists  and  ankles.  The  deformity  first  appeared 
nine  years  ago  and  then  remained  for  two  years.  It  then  disappeared 
for  about  two  years  and  returned  again  at  the  end  of  that  time.  The 
deformity  is  worse  when  the  patient  is  fatigued.  Her  friends  have  noticed 
that  it  disappears  when  the  patient  becomes  interested  in  anything.  The 
head  can  readily  be  put  in  its  proper  position,  but  falls  back  at  once  on 
removing  the  supporting  hand.  I  found  also  that  when  I  corrected  the 
position  of  the  trunk  without  touching  the  head,  the  latter  fell  naturally 
into  its  place.  All  the  muscles  on  both  sides  of  the  neck  reacted  readily 
to  the  faradic  current.  After  a  patient  trial  of  general  and  medical 
treatment,  combined  with  daily  exercises,  had  given  no  good  result,  I 
recommended  a  light  support  to  keep  the  head  in  its  proper  place. 

Paralytic  Torticollis.— The  head  inclines  to  the  side 
opposite  to  the  paralysed  muscles.  The  deformity  is  easily 
corrected,  but  returns  as  soon  as  it  is  left  to  itself.    If  the 
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deformity  has  been  present  for  a  long  time  contraction  of 
the  muscles  on  the  side  to  which  the  head  inclines  will 
occur. 

Diagnosis. — This  form  of  torticolhs  can  be  distinguished 
fi-om  the  foregoing  by  the  electric  reactions  of  the  muscles. 

Treatment. — Massage,  electricity  and  the  use  of  a  light 
support  are  required. 

Deformities  of  the  Thorax. — ^It  has  already  been  pointed 
out  that  deformities  of  the  spine  often  entail  alteration  in 
the  form  of  the  thorax.  In  kyphosis,  whether  the  ordinary 
round  shoulders  or  that  of  tubercular  or  other  disease,  the 
alteration  in  the  form  and  relations  of  different  parts  of 
the  bony  thorax,  and  the  important  deformity  of  the  general 


Fig.  .306. — Diagrammatic  Sec-  of  a  Rickety  Chest  iu  which  the 

tion  of  the  Chest  in  Pigeon  Sternum  and  adjacent  portions 

Breast,  of  the  Ribs  are  depressed. 

arrangement  of  the  thorax  have  already  been  described. 
There  remain  to  be  mentioned  some  congenital  and  acquired 
deformities  of  the  thorax. 

Congenital  Deformities. — The  sternum  is  not  infrequently 
cleft  at  birth.  It  may  be  altogether  absent,  or  the  failure 
of  fusion  of  its  two  halves  may  take  the  form  of  membranous 
foramina  in  the  bone.  Congenital  depression  of  the  sternum 
is  also  occasionally  met  with.  The  condition  differs  from 
that  observed  in  cobblers,  in  whom  there  is  a  pit  at  the 
lower  end  of  the  bone;  in  congenital  cases  the  upper  end 
of  the  bone  is  the  seat  of  depression  which  lias  been 
attributed  to  pressure  of  the  chin  upon  the  sternum  in 
intra-uterine  life. 
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Congenital  Affections  of  the  Ribs. — The  most  important 
of  these  is  the  presence  of  a  supernumerary  cervical  rib  which 
may  be  mistaken  for  a  growth  at  the  root  of  the  neck. 

The  cartilages  of  the  ribs  may  also  be  defective  by  failing 
to  unite  with  the  sternum. 


Fig.  308. — ^Pigeon  Breast  due  to  Rickets.    Frout  View. 


Acquired  Deformities  of  the  Thorax. — These  are  chiefly 
due  to  rickets,  and  were  well  described  by  Glisson.  The 
two  commoner  deformities  are  shown  diagram raatically  in 
Figs.  306  and  307. 

Pigeon  Breast. — This  is  perhaps  the  commonest  of  the 
rachitic  deformities  of  the  chest.  A  typical  example  is 
shown  in  Figs.  308  and  300,  taken  from  a  patient  under 
Dr.  G.  A.  Sutherland. 
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The  narrowing  of  the  thorax  in  such  cases  is  produced 
by  a  depression  at  the  junction  of  the  ribs  and  cartilages, 
and  also  by  an  increase  of  the  natural  bending  of  the  ribs 
at  their  angles.  AVhen  deformity  of  the  thorax  is  produced 
by  obstruction  to  entry  of  air,  e.g.  by  adenoid  bronchitis, 

-  • —  ■■ — 1 


Fig.  309.— Pigeon  Breast  due  to  Rickets,    Side  View. 

etc.,  rather  than  by  gi'cat  softening  ot  the  bones  due  to 
severe  rickets,  the  shape  of  the  thorax  is  altered  in  a  different 
manner ;  the  retraction  chiefly  showing  itself  at  the  lower 
part  of  the  stcnunri  and  the  lower  margins  of  the  thorax ; 
in  such  cases  the  upper  part  of  the  thorax  appears  to  bulge 
forwards.  Since  obstructed  breathing  from  adenoids  is 
often  present  in  rachitic  cases  {me  p.  28)  the  retraction  of 
the  lower  part  of  the  thorax  is  not  infrequently  combined 
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with  pigeon  breast.  To  recapitulate;  the  types  of  rachitic 
deformity  of  the  thorax  are — 

1.  Pigeon  breast. 

2.  Depressed  sternum. 

3.  Depression  of  the  lower  segment  of  the  thorax. 
These  types  may  be  combined  in  the  same  individual. 
Acquired  Thoracic  Deformities  from  Causes  other  than 

Rickets. — Empysema,  asthma,  chronic  tuberculosis,  emphy- 
sema, and  other  causes  produce  deformities  of  the  chest 
familiar  to  physicians. 

Treatment. — Some  of  the  congenital  deformities  call  for 
instrumental  treatment,  e.g.  for  the  protection  of  the  heart 
in  cases  of  severe  cleft  sternum  and  for  the  prevention  of 
secondary  deformities  of  the  spine  (kyphosis  and  scoliosis) 
which  may  arise  from,  want  of  strength  in  the  thoracic 
skeleton  due  to  the  congenital  deficiency.  .  Cervical  ribs 
may  require  excision  on  account  of  pain  or  deformity. 

In  rachitic  deformities  the  underlying  condition  must  be 
treated,  and  nasal  or  other  obstruction  must  be  removed  as 
far  as  possible.  The  resisted  respiratory  exercises  which 
have  already  been  mentioned  in  the  treatment  of  scoliosis 
(p.  366)  are  of  the  first  importance  in  treating  the  rachitic 
deformities  of  the  chest.  In  addition  to  what  has  been 
said  above  on  this  head,  the  following  observations,  kindly 
supplied  to  the  author  by  Dr.  George  C.  Cathcart,  who 
has  closely  studied  the  subject,  may  be  given : — 

If  the  deformity  be  more  marked  on  one  side  of  the 
chest  than  on  the  other,  it  will  be  best  to  pay  exclusive 
attention  to  that  side  till  it  be  brought  into  conformity 
with  the  other. 

First  Exercise.- — Place  the  hand  on  that  part  of  the 
chest  where  the  depression  is,  and  endeavour  to  exaggerate 
it  by  compressing  the  ribs  while  the  patient  expires. 
He  will  thus  learn  to  feel  the  part  that  needs  attention. 
Now  direct  him  to  concentrate  all  his  attention  on  that 
part  of  the  chest,  and  endeavour  to  push  the  hand  away 
by  inhaling  Avith  four  short  inhalations,  letting  the  breath 
go  between  each  one.  He  will  thus  be  enabled  after  a 
little  practice  to  make  the  more  depressed  side  equal  to  the 
larger  one.    Having  once  grasped  the  idea  of  how  to  obtain 
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the  result  required,  he  can  now  apply  both  hands,  one  to 
each  side  of  the  chest,  and  while  exhaling  as  before  press 
in  the  ribs  on  either  side.  Then  repeat  the  same  exercise 
as  that  given  above  for  the  one  side  of  the  chest.  Though 
this  exercise  seems  very  simple,  it  is  astonishing  how  much 
difficult}^  many  people  have  in  grasping  the  idea  of  what 
is  required  to  be  done.  Of  course,  the  time  required  to 
complete  the  cure  will  vary  both  with  the  mental  capacity 
of  the  patient  and  the  patience  and  perseverance  of  the 
teacher. 

It  is  important  to  bear  in  mind  that  these  exercises 
should  always  be  practised  in  a  dress  which  does  not  restrict 
the  fidlest  movements  of  the  ribs  backwards,  forwards,  later- 
ally, and  upwards.  Further,  in  order  that  the  ribs  may 
not  be  pulled  up  by  the  muscles  connecting  the  upper  ones 
and  the  clavicles  with  the  head,  the  neck  should  be  bent 
Ibrwards  so  that  they  cannot  be  brought  into  play. 

Second  Exercise. — Stand  sideways  to  a  wall,  and  stretch 
out  the  arm  with  the  back  of  the  hand  turned  upwards  till  the 
finger  can  just  touch  the  wall.  Now  take  a  slow  inspiration 
through  the  nose,  letting  the  chest  expand  and  rise  well  up. 
It  will  be  found  that  the  fingers  touch  the  wall  more  easily. 
Now  step  away  from  the  wall  one  or  two  inches,  and  touch  it 
ac{ain.  Go  on  doinff  this  "till  it  becomes  difficult  to  touch 
the  wall.  When  this  position  has  been  reached,  let  the 
breath  suddenly  go  and  the  chest  fall,  and  at  the  same  time 
try  to  keep  the  fingers  touching  the  wall.  It  is  only  after 
some  practice  that  this  can  be  done. 

Repeat  with  the  other  arm. 

Third  Exercise. — Stand  with  the  back  against  the  wall 
or  door,  and  stretch  the  arms  up  above  the  head,  keeping 
Cif  possible)  the  elbows  and  the  back  of  the  arms  against 
the  wall.  At  the  same  time  take  a  slow  inspiration  through 
the  nose.  Then  draw  the  arms  slowly  down  till  the  hands 
are  on  a  level  with  the  shoulders,  and  then  let  the  breath 
go.  At  first  it  will  be  found  somewhat  difficult  to  keep 
the  arms  and  elbows  steadily  against  the  wall,  but  this  can 
be  overcome  by  practice, 

Fov/rfh  Exercise. — Let  the  patient  lie  down  on  his  back 
on  the  floor,  and  while  his  feet  arc  held  down  cither  by 
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an  assistant  or  by  putting  them  under  the  edge  of  the  bed 
or  wardrobe,  let  him  slowly  raise  himself  into  a  sitting 
posture.  When  this  can  be  done  quite  easily,  let  him  try 
to  do  it  without  having  the  feet  held  down.  Then  let 
him  practise  doing  it  with  his  arms  stretched  out  above  his 
head,  and  always  behind  it  when  rising,  so  that  their  leverage 
acts  against  him  and  not  with  him. 

Fifth  Exercise. — Let  the  patient  lie  face  downwards  on 
the  floor  with  his  toes  and  chin  touching  it.  Then  let  him 
flex  his  elbows  and  place  his  hands  on  the  floor  palms 
downwards  just  external  to  the  shoulders,  and  endeavour 
to  push  himself  up  from  the  floor  till  his  arms  are  straight 
and  vertical  six  times  in  succession.  While  doing  this  he 
must  be  careful  to  keep  the  body  straight  and  stiff",  and  the 
abdomen  drawn  well  in.  It  is  more  difficult  if  the  chin  is 
turned  slightly  up. 
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